
,' U . S . E P A R E G I O N I V 

- 1 • ' ^ 

SDMS 

POOR LEGIBILITY 

PORTIONS OF THIS DOCUMENT MAY BE 
DIFFICULT TO VIEW DUE TO THE QUALITY OF 

THE ORIGINAL. 

TO MAKE THE DOCUMENT READABLE, TRY 
ONE OR MORE OF THE FOLLOWING: 

From the Displavs Settings in Windows Control Panel: 
1. Set the Color Quality to the highest available: 24 bit or 36 bit. 
2. Increase or decrease the Screen resolution. 

From the Monitor/Displav Controls: 
1. For dark image page, increase the brightness and decrease the 

contrast. 
2. For light image page, decrease the brightness and increase the 

contrast. 

** PLEASE CONTACT THE APPROPRIATE RECORDS CENTER TO VIEW THE MATERIAL** 

V. 2-040506 

'̂  

-



J. B. 
SEP 141962 

SfTE-
BREAIG 
OTHi 

CLOYD M.SMITH 
M I N I N G E N G I N E E R 

M U N S B 
W A S H I N 

Septem 

Mr. Jamea Boyd, President 
Copper Range Company 
650 Fifth Avenue 
New York 20, New York 

Dear Mr. Boyd: 

Pursuant to your eujquisition of the Ore Knob copper 
in North Carolina, it occurs to me that you mi^t want to consider 
Peach Bottom mine which is nearby. It is said to have been operated profit
ably for copper and silver 50 or 60 years ago. It ha.s been in one family 
and the present heirs say that operations were stopped because of water, and 
never resumeda 

One of the heirs of the estate, a professional engineer, 
informs me that he is authorized to lease or sell the property and has 
asked me to help him in its disposal. They prefer a conventional mining 
lease with royalty payments, etc., but will consider emy reasonable proposal. 

Unfortunately there are few data on the property at hand but 
I enclose two diagrams that indicate location, topography and basic geology. 
I believe 'there are some early day publications on the Peach Bottom and Ore 
Knob deposits that could be abstrax;ted in a few days of library research if 
some interest develops with respect to Peach Bottom. 

If you would like to investigate this plea.se let me know. I 
can develop further information andor put you in touch with 'the representa
tive of the owners whenever you like. 

As an entirely separate matter I have ai inquiry from a newly 
formed, heavily financed, Japanese consortium that is just starting into 
the business of scouring the free world for nonferrous mines and mineral 
deposits. They are particularly interested in copper in Latin America, 
ifrica, Asia; porphyry type; open cuttable; developable to 10,000 tons of 
metallic copper per year. 

Any suggestions? 

Sincerely, 

hem 
enc 

http://plea.se


1 ^ 

similar to tha Ora Knob daposit as an axtansion 
latarally and in althar tha hanging or foot walls 
to 25OOH and 3300s and to a dapth of soma 1/50 faat. 

Tha IP rasults ware azamlned In relationship 
to salf potantial data, gaochamlcal rasults, magnetic 
patterns, and SM data. No atjtj;actiye tarjgy»ts_for 
further exploration couTdba recognized ifrom'this 
examination. 

I suggest that you think about having the 
geophyslsts make calculations on the magnetic high 
that parallels the ore vein some 15OO feet to the 
south. I agree with you that this feature is too 
regional In character to be a direct expression of 
an ore rein, but It could be an expression of a 
feature related to the ore vein. For example, could 
the sulphide mineralisation be associated with an 
Intrusive, perhaps gabbroic In nature, that lies at 
depth* A test of this possibility through calculation 
of the magnetic anomaly and assumed magnetic susept-
Iblllty for gabbroic rocks may be an Interesting 
exercise. True, It Is academically inclined from 
the standpoint of additional ore at Ore Knob, but 
It may give a clue that is valuable If regional 
exploration In that geologic environment is contemplated 
for the future. 

Sulphide emplacement emanating from such an 
Intrusive would be expected to migrate upward along 
the regional structural grain. I.e., the gnelssoslty 
In this case. Thus the intrusive would be expected to 
lie to the south of the ore vein Itself. Furthermore, 
Is It not logical to expect any structural deformation 
such an intrusive may Impose would tend to align with 
the structural grain? The Ore Knob ore vein has this 
attitude. 

> • 
V 

And finally, if a gabbroic Intrusive at depth, 
a depth that could be reasonably estimated from magnetic 
considerations and calculations. Is a reasonable 
assumption, is It not equally reasonable to assume 
that Intrusive body may be linked to the Ore Knob ore 
vein by sulphide emplacements In the structural pattern 
created locally? 

Kindest regards. 

7-

Sl/ncerely, 

Jack A. James 



Septeober If, 1962 

i»r. Cloyd M* Salth 

Washington u, 0. c. 

Dear Hr* Smithi 

Thank you for your letter of 
September 13 regarding the Poach Bottom mine. 

I have sent this on to our Wansger 
at Pre Knob to discus^ with our Chief Geologist. 
At the aoment H0 are exploring Ore Kpob and this 
will coEimand pur full attiontlon for several 
months. i will write you again set sooo aa we 
have evaluated our flhdlnss* 

With best regards, 

SinoereXy^ 

jaija 

be - Messrs. Philip E'ckmen 
C. 0. Ensign, Jr. 
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Dr. James Boyd, P r e s i d e n t 
Copper Range Company 
630 F i f t h Avenue 
New York 20 , N. Y. 
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I î'̂Re.:, North Carolina Geophys 

Dear Jim: 

This will confirm your telephone call of Monday,' 
September 10th. 

I will be out of town the week of 17 September, 
attending the S. E. G. meeting in Calgary, Canada and the 
following week at Mining Congress in San Francisco. If 
necessary, I can be reached through my office here, or 
my brother Grover and the rest of the staff who will be 
holding the fort in my absence, can answer any questions 
requiring immediate attention. 

Meanwhile, we will look forward to hearing from 
Mr. Chester Ensign and in assisting in any way that we 
can. 

Best personal regards, 

WEH:jh 

Sincerely, 
Complclea in ^HSHTAOI, or.g:c-.l diciJ i . i oi sigmd V, 

W a l t e r E. HeinrT.chs, J r . 
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September 18, 1962 

Walter £ . Heinrichs J r . , Presidettt •> Geaeral Manager| 
Heinriehi Geee]q>loration 
P.O. Box 5671 'P^IyY 
Tucson, Arizona K . VJ^I . J ^ ^ 

Dear Walter: 

On Tbured&y, SeptexnlMr 13t)^ r a s t e d pui^ reaident̂ ^̂ ^̂ ĝ  
Ore Knob, North CfarO]Una, to send you titie following: 

^ - t - 4 
(1) Property Map of the Ore Knob Mine Area, scale r*W80^0^ 
(2) A lAngitacUn^ Projection Ore Knob Mine, scale 1" to 200* 

(map .iilM>Wjiif̂ i|̂ ^ : of shkssiw b̂riê '̂ -islî CK^ ' 
( 3 ) Typ icaJ l : 'ec>«t :vS iA«t^ 

' ' ' ' (pra«n^:oidi^;:^^id^^ -
(4) Girpui^ulmagt^ 
<5) Grouxid eteicti^ scale 1*' equals ACQ! 

''llie_;,:geojp||)rsi<e^ 
by.:Mr.'!J^blm'Wari|^ ;'; 
nuiigttC^tonieter'ttiMdr'h^^ 

11^ oretMsdy oeicwra j ^ 
salijUie dei^eitsi belt eadte^ft^f^^ 

.•oi--liMii'beJ^?exWî ^ 
:; ̂ th|e.><36ssan:̂ Iie4Ml: araa.:.^.]^^ 
.;;tib44i>a«ea^ ;̂;'ilMi:-nia|̂ ^ 
taiiilhg nkinor quantities of cofi^ 

preKnob is sitoatod in m 
ti|)f BlU^ IlHjl^ «uad;fhe Itidge axid Valley Province 

liiiaadmum relief in the Ore Knob aireai^ '800 feet; average, reliidf: about.400 feet. 

'":•/' The' deposit - ie thidH;ig||it:!:t6>:oc^^ v se ciAicai of sheer-. «oiie s - in 
the'>:Oarbiiha'ai)d'iU>an:;]^^ 
dittposit^. '.pbeissie coun^7''X«eks 

' di^s''SbUtheaSt. ;'Avex>ftge''dii» :̂Of̂ fiM t̂ton^ -
of tib« orebbdy, is approadmately 6(i?. 



Walter E . Heinrichs J r . - 2 - September 18, 1962 

The known orebody ia a southwesterly raking lens-shaped o r e -
shoot, approximately 3,000 faet long, 400 feet wide (vertical height), and 
up to more than 40 feet thick. I ts s t r ike i s essential ly the same as tbat 
of the coimtry rock. The angle of rake is 15 to 20**. 

Near the bottom of the oreshoot, a second mineral ized zone i s foimd 
in the hanging wall and l ies nearly paral le l to tbe main ore zone (see typical 
c ross - sec t ion) . This is called the South vein. A section of the south vein 
and main vein impar t s a trough-like configuration to a large portion of the 
orebody. 

Wi^in the orebody the important svilfide minera l s a re pyrrohoti te, 
pyri te , chalcopyrite and sphaler i te . Tbe sulfides occur in intimate mixtures 
or in zones in which pyrrohoti te, pyri te , or chalcopyrite predominates . 
The former is usually the ca se . The orebody contains an average of about 
32% total sulfides, of which about 16% i s chalcopyri te . The individual zone 
in which one sulfide predominates does not seem to be res t r i c ted to any 
par t icular pa r t of the total orebody. The entire orebody pinches and swells 
considerably. There a r e no obvious changes in mineralogic t rends from 
top to bottom of the orebody. 

On the longitudinal plans, a number of boles a re shown near the south
west end of the oreshoot . Although the holes contain unencouraging copper 
qxuintities, the intersect ions were zones containing massive siUfidss which 
would vary from approxinmtely 20 to 30%. 

I have attempted to outline as briefly as possible the information you 
will need in designing a geophysical p rog ram. I t i s my feeling that geophysical 
work in a belt extending along str ike of northeast and soutiiwest, even beyond 
the l imits of the property, would prove fruitful. This , in effect, searches 
for ore in the same plane in which the present oreshoot i s si tuated. There 
may be orebodies occurr ing nearby in planes which paral le l the Ore Knob 
shoot but may be stratagraphical ly higher or lower, i . e . , southeast or nor th
west of the plane in which the known shoot occu r s . 

Inasmuch a s tinie i s important in this investigation, I will look forward 
to hearing from you as soon a s poss ib le . 

Warmest personal r e g a r d s . 

Sincerely, 

C O . Ensign, J r . 
COE:jm Chief Geologist 
CC: Mr . J a m e s Boyd "^ 

Copper Range Company 
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OCT 2 1962 

September 19, 196: ? 
R:.A. 

J.B. 

H.C. 

:aM.G. 
I 
i--n (.1 

; J . . j '-J.I. 

z 
Dr. WlU&rdC. JLacy 
Department of Geology 
University of Arizona 
Tucson, Arisiona 

Dear Bill: 

It was ixyieed a pleasture having the bpporfemity to visit nHtiti -
yott briefly at tibe Qiitilipbweg A . i . M . S ; meettng. I enjoyed meetinb^ îLb^ 
your charming wife. 

I am enclosing hei>«r#i^ t«ro Xipngittidinal IHrojections of the 
Ore Knob Mine - pne on a scdle of 1** to 200* and the oflier on a scala 
of 1" to 100*. The 1 to 100 sttale map shtnt^s ail ef tha diamond driUing 
done tb date frcnn tiito surface. 

In addition, I am enclosing copies of four reports pertaining 
tp fbie deposit. The so are the only reasonably detailed reports In 
existence. 

Tha orebody P9«:ura tn a re stiticted belt ^vidth) e<»xtaining 
mftssive iittlfide depbeitii}\^^ Alabama. 
Hpkrly 4il of ^ mi»etvt» # ^ ^ dpppsit# i s tH^ a|)|>roci!iimatoly North 
66Baj3t^ Tiuft pbrtUapt^Mt^^^ 
rpferred to iaa tike UCttratoirb ae ^ Gbs««n Lbod atf«f£k* Many inassive 
sislinides have been fioiipp^ ol thpm bptag 
py^rite osr pyx^ohottte pecufr^Mttfte* «pnf1̂ JM>î g minbiic q«Utniltt«ii8 of coiiper-

Oro Knob i s ilttiatpd in nipiot&ia<miB itPim tiio 
Pireel ol tilie Blue Ridge mpuntaiiM to the spa1b<ia»l» and ia»o lUdge attd 
Yallpy Province tp> the nortibnrest. Slevatibn 6i thp main shaft i s 
s U j ^ y over 3,000 feet. Maytwixim ypllef in thp Ore Keob aroa is 
IK>0 feeti averagpe relief atknil; 400 feel. 

Tho deposit is thpttj^l to pecujy the intevpeetipa of sheer 
tPaipa ip the Ca^tdina Ppd ftpan gnpisspp. Itsaay be referred to as a 
lieepre vein dejposit. dbpiPsie eounfery rocks Pirilcp Npilh M** SaPt 
a ^ tttt foliatiiiHft dips spudieattt, Avpragp dip of iptiattpp in titie epuntry 
rp«]K» in the viPiaity of auii prpbPdy, is a p p r b s i ^ 
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Dr. Willard C . L-acy - 2 - September 19, 1962 

The known orebody ia a southwesterly raking lens-shaped o r e 
shoot, approximately 3, 000 feet long, 400 feet wide (verticad height), and 
up to more than 40 feet thick. Its str ike is essentiaUy the same as that 
of the coTUitry rock. The angle of rake is 15 to 20 . 

Near the bottom of the oreshoot, a second mineral ized zone is 
found in the hanging wall and l ies nearly paral le l to the main ore zone (see 
typical c ross - sec t ion) . This i s called the South vein. A section of the 
south vein and main vein impar ts a trough-like configuration to a large 
portion of the orebody. 

Within the orebody the important sulfide minera l s a re pyrrohoti te, 
pyri te , chcilcopyrite and sfdialerite. The sulfides occur in intimate mixtures 
or in zones in which pyrrohoti te, pyri te , or chalcopyrite predominates . 
The former i s usually the ca se . The orebody contains an average of about 
32% total sulfides, of which about 16% i s chalcopyrite. The individual zone 
in which one sulfide predominates does not seem to be res t r i c ted to any 
par t icular pa r t of the totai orebody. The ent i re orebody pinches and swells 
considerably. There a re no obvious changes in mineralogic trends from 
top to bottom of the orebody. 

On the longitudinal plans, a number of holes a re shown near the 
southwest end of titie oreshoot . Although the holes contain unencouraging 
copper queintities, the intersect ions were zones containing massive sulfides 
which would vary from approximately 20 to 30%. 

Basically, our problem at Ore Knob is to explore for extensions 
of the present orebody, or for orebodies which may occ\ir in planes para l le l 
to the present shoot, e i ther stratagraphically higher or lower, but in the 
near vicinity of the mil l s i t e . This i s an approach to a localized problem, 
ratiher than a regional problena. The big question statist ically, how many 
surface dri l l holes a re necessary to find another Ore Knob type deposit 
should one exist nearby. (The word "nearby" is certainly not definitive 
and I , for one, don't know what l imits to place on i t . ) Is the stat is t ical 
approach to dri l l ing applicable to this a rea? As we discussed, I ftilly recilize 
that insufficient information may prevent the building of a reasonably good 
mathematical model . In that event, a s tat is t ical approach may be a poor 
way to expend time and money. I look forward to your advice and recommen
dations in this r ega rd . 



Dr . Willard C . Lacy - 3 - September 19, 1962 

After you are through with the maps and repor t s , would you 
please re turn them, inasmuch as we have limited copies . 

Warmest personal r e g a r d s . 

Sincerely, 

GOE;jm G. O. Ensign, J r . 
Chief Geologist 

CC: O r . Jaznes Boyd 



WALTER E. HEINRICHS. JR. 

E. GROVER HEINRICHS 

HEINRICHS GEOEXPLORATION COMPANY 
MINERAL ENGINEERING CONSULTANTS AND CONTRACTORS 

GEOPHYSICAL. GEOLOGICAL ANO ECONOMIC APPRAISALS 

TUCSON, ARrZONA 

September 2 0 , 1962 
OCT 2 

f \ .^^V^ Mr. C. O4 Ensign, J r . Chief Geologist 
Copper ItAnge Cpmpany 
VJtiitie PineV Michigan 

Dear Mr. Ensign, ^ C/ \"*̂  
" \ z ' - i ' - - - - ' -. ; "••• 

Walt Is currently out of town so I will endeavor tqf 
answer ypur letter of Septeniber 1 8 t ^ . . \ 

In revlewljag tJie data you sent, there would appear to 
••::̂ ê ;:a::P•trpng,;;̂ îg!̂  
undoubtedly due to the high pyrrdhdtite content.' ^̂ "̂̂  
of the anomaly to the southwest from outcrop suggests that 
ttie sulfides in the upper reaches of the vein may be oxidized. 
This ipnedlately suggests the poss I b i l l t y thpt a self-poteintial 
survey might give definitive re$ult8, but perhaps this method 
has been tried at the Ore Knob without success. I would think 
that the cultitiral activity (power atid pipe lines, etc.) In 
the atea VQul'd preclude t^ of any pf 
the eiectromaghptic tie^hni About the 
pply method that shows real promise of successful application 
crt^er t h a n the magnetics G|J^ tihe possibility of S* P. miehtiohed 
above, is induced polarization* I have no doubt that l.F. 
would show at least some definition of the sulfide minerallzation 
and conceivably could delineate ore bodies quite accurately^ 

As in all geophysical Investigations the initial phases 
of an I. P. survey would be rather experimental; determining 
the optimisa electttode spacing, £he eff ects of cultural features > 
definition of I. P. effects as related to known mineralization, 
etc e, but I would think that ten field days or perhaps less 
would Indicate the potential effectiveness of an 1. P. survey. 
In this light I would recommend that you consider such a program 
in an area of known mineralization. In selecting the area it 
shPuld be tibted that whereas alternating current power lines 
present relatively minor problems that are usually easily 
dverc(%ae, direct ciurrent power in use at some mines sometimes 
presents problems which are insurmpuntable even at relatively 
large distances from the mine proper (one mile or more?) 



Mr. Ce 0. Ensign - 2 - September 20, 1962 

Data computation and results are kept current with field 
operations and there should be no "dead time" for evaluation 
of results between termination of any experimental phase and 
the beginning of the exploratory phase. 

Initially I would want to try an electrode spacing of 
500 ft. followed by a spacing of 250 ft. over the same line 
or lines. It is necessary to traverse on the surface 3,000 ft. 
either side of the center In the case of 500 ft. dipoles and 
1,500 ft. for 250 ft. dipoles. Conceivably It might develop 
that an even smaller electrode spacing would be desirable. 
The lines should be roughly normal to the strike of the miner
alized zone and centered about one electrode spaGlng either 
side of the zone. No electrode should be located within one 
half an electrode spacing of a pounded power line pole and 
paralleling any grounded power"ilne should be avoided if 
possible. 

Advance brushing of lines might be economically desirable 
although only sufficiently for a man to walk a relatively 
straight line. I would think that the rather rugged terrain 
would preclude the use of vehicles in running the lines. 
Surveying of electrode locations is usually accomplished by 
use of the appropriate length receiver cable. 

It would be necessary to bring from Tucson at least one and 
possibly two technicians besides myself and have available there 
from one to three helpers. We would have some 750 to 1,000 
pounds of equipment with us and at least one and possibly two 
vehicles would be necessary. It might be desirable to trans
port equipment and personnel from Tucson in one of our vehicles. 

Our charges are as follows: 
Field services:— — -—-$300 per operating day. 
Standby (Inclement weather:--—$150 per day, 
Standby (equipment failure or other factor for 

which we are responsible-—-—---N. C. 
Travel time: Tucson to Tucson—-—$150 per day 
Vehicle charges: $10 per day plus .lOC per mile 
Personnel travel and living expenses---at cost. 

HEINRICHS GEOEXPLORATION COMPANY 



Mr. C. 0. Ensign - 3 - September 20, 1962 

I might note here that self potential as well as D. C. 
resistivity data are obtained in the normal course of our 
Induced polarization work and may be of definite aid in 
interpretation, 1 am sure that you are aware that the Ie P. 
method Is based on the rather peculiar electrical properties 
of sulfides and are not discriminatory of the type sulfide 
Infolved (except that sulfides containing iron such as pyrite, 
chalchopyrite and phyrrohotlte usually give stronger response 
than the others with almost no response from sphalerite), 

I trust that this will be of material aid In preparing 
a geophysical program and we will look forward to hearing 
from you In the near future, As of this writing we could 
have a crew on location within seven days of confirmation 
from you but this situation can change on very short notice. 

Talked with Walt on the phone and he asked me to send 
you his best regards. 

Very truly yours, 

HEINRICHS GEOEXPLORATION CO. 

Franklin A. Seward, Jr. 
Geophyslc1st 

FAS:jh 

cc: J. Boyd 
Copper Range Company 

HEINRICHS GEOEXPLORATION COMPANY 



O o p P B R R A N O B OOMPASfr 
W H I T S PxKJB, Mtoaia>.i^ 

September 28, 1962^ 

/ 

H-:|-1 
''• r 

D r . JcLines Boyd, Pres ident 
Copper Range Company 
630 Fifth Avenue 
New York 20, New York 

Dear J im: 

Jack Jajnes has completed Ms structural analysis of 
Ore Knob proper ty . We plan a t r ip to Ore Knob on October 1st in 
order to review the analysis and study the implications as they apply 
to future exploration. 

I plan to travel on October 1 and be on the property on 
October 2, 3 and 4, returning to White Pine on October 5, unless 
conditions should dictate the necessi ty to remain longer . During or 
following the t r ip I will send you a memorandum setting forth r e c o m 
mendat ions for additional exploration. As I am sure you know by now, 
ŵ e have received a proposal on the I . P . Survey by Frankl in A, Seward J r , 
of Walter Heinrichs Company. Assuming about 10 days work will be 
involved in performing an adequate I . P . Survey, the cost will be in the 
o rder of $7, 800.00, Although this cost seems a little high, I have asked 
that they do the work for us ; par t icular ly, since time is important , 
Seward will mee t me in Ore Knob October 2 . At that t ime, we will 
f irm plans for the p rogram. His crew and equipment should a r r ive 
severa l days l a t e r . I anticipate the actual progrjim will begin about 
October 5th. 

Our total exploration expenditure at Ore Knob as per 
September 28, 1962 will be approximately $25,000,00. 

Sincerely, 

COE:jm C. O . Ensign, J r , 
Chief Geologist 



T H E U N I V E R S I T Y OF A R I Z O N A 
T U C S O N ' 

C O L L E G E O F M I N E S 

DEPAKTMENT OF GEOLOGY October 8, 1962 

Mr. C. 0. Ensign, Jr. 
Chief Geologist 
Copper Range Company 
Vftilte Pine, Michigan 

Dear Chet: 

T have studxed your letter and the re;:)orts that you sent. It 
IS mjr belief tnat you have not as yet e stabil si ied a base fron wiiich 
any sort of -a st.itistic;il anaJ.ysis can be n-.ade. Broad areas in 
weil ejcplored and well â iposed areas, such as the Basin and Range 
Province, or the Precambrian of Ontario have yielded a sufficient 
number of discoveries that predictions can be made with reasonable 
certainty as to expected return from any large unit area. However, 
a large unit area must be selected. In the Rand there is a tremendous 
wealth of intercepts of a continuous unit, so that the statistical 
method permits evaluation of much smaller area units. 

In the instance of the Ore Knob area, there is at present no 
vaxid basis for the use of a statistical approach. Ilovrever, it mght 
be pos.-sible, on the basis of all knovni mineral occurrences within 
the Virt,inia-Alabama belt .-jnd comparison witli belt.s ol" .similqr ty]je 
deposits in Vermont, in the Bradshaw Ko-yitains in Arizona, portions of 
the Front .Range mineral belt, etc. This would be a full-scale research 
proiect which you coula not hope to complete with the time limits 
confronting yo-j.. Also, this would only permit the evaluation of 
fairly large unit ariias. 

I wo'.J.d sû i'-est that you lean heavily upon geophysics--mai.'netics 
(?;ro-and plus air-borne) aiid electro-ma,î netics--Eu,L!")orted b;,' ̂ êoch.erriical 
vjork. 

In my scare nomentr I will begin to play with the statistical 
distribution of th.ese sulphide-masses in schist, if they are the result 
of s\Tigen':.tic raetai deposition which has been segregated 'iry raeta-
mor̂ jhic processes, then a given rock type sho-.ld have a consistent 
concentration of aeposits per "unit area. However, I am, 1'ar from 
convinced as to the validity of this interpretation. 

I am returning the reports, under separate covery ma.n;/" thanks 
for letting me see them. 

With kindest personal regards. 

Sincerely, 
1 

V/illard C. Lacy 
Professor of Geology 



M E M O 

From: Walter E. Heinrichsj Jr, 

To; Copper Range Conpany and GEOEX 

Re; Appalachain Sulphides Inc. 
Ore Knob Mine 
Ashe Gounty, North Carolina 

P. O. Box 5671 
Tucson, .Â rizona 
October 9, 1962 

GEOL^Y: 

No strong correlation of known ore zone wlthl 
type or structure apparent on outcrop map. 

articular rock 

Section 1600 lv suggests fault structijre (ratheis:!i\±ian formational 
oontacti) Actinolite gneiss metamo^prS^is^ \̂/ 

MAGNETICS: 

Extremely linear mag high (24 
1500' to 2000' south of ore jsone has 
association with shallowe 
type. However3 a possib 
still exist at depth. 

B plus) parallel and about 
apparent direct or indirect 

lization or surface rock 
ect, association could 

Smaller mag low (20M. gamnfias/minus) parallels ttie so called 
(*'vein outcrop"?>^^^^he wâ Ĥ -;ĝ î 't area. This appears natural:, 
but possible ax'cificlal caiases cannot be completely ignored because 
of projcimity por surface facilities. Same applies to narrow high 
(2175 ganEoas plus) whlchjcrosses the slag dump Immediately south of 
the above low!Vlf these/features are natural, they both can be 
easily explalti^^\^^_c9g{plnations of S£ dip and SW plunge of Che vein^, 
plus possible alte«;atri::mi and geometric factors Involved. 

Off hand, tbis suggests that particular attention should be 
placed on the area of the similar 200 gamoia minus low vdilch trends 
for about 4000' NE froa about 3000' due east of the No. 1 shaft area. 

ELECTRO MAGNETICS (E.M.): 

Generally tlie plan data seen seems to correlate well with the 
known vein outcrop. Results froa coverage outside of this area is 
somewhat disappointing, but is really insufficient for a definite 
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appraisal. Apparent problerns with power lines in some areas and 
not in others raises some questions v^ich likely could only be 
answered by the operators involved. 

SELF POTEICriAL: 

Excellent correlation with the known vein outcrop. 

CONCLUSION: 

Application of combined Hag and S. P. looks M^oi^^ble—in fact 
so favorable as to suggest a catch somewhere, notlilnfiQediately 
evident. 1' 

lYEH:jh 
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G E O P H Y S I C A L P R O G R A M — F I R S T P H A S E 

I n d u c e d p o l a r i z a t i o n p r o f i l e s w i l l b e d e v e l o p e d o n f ive difief:iSiSnt5lines', t h e 

i n 

s e l e c t e d l i n e s w i l l be a t S t a t i o n s 2 0 0 0 W e s t , 800 W e s t , 3500 W e s t , 44(&@ E a s t r a n d ' 
11000 W e s t . L i n e s w i l l be r u n i n t h e a b o v e - l i s t e d s e q u e n c e . T h e l i n s s r a r e bri,fenteK 
s u c h a w a y t h a t t h e y w i l l r u n i n a d i r e c t i o n a p p r o x i m a t e l y n o r m a l to lite s t r i k e bf 
o r e v e i n , i . e , . N o r t h 3 0 ° W e s t . L i n e s 2 0 0 0 W e s t a n d 800 W e s t w i l l bl 'd««-tke-- ' 
o r e b o d y . E a c h l i n e w i l l b e a l e n g t h of 6OOO f e e t , e x c e p t t h e l i n e s a t 2 0 0 0 W e s t a n d 
800 W e s t . T h e s e w i l l b e c o n t i n u e d i n a s o u t h e a s t e r l y d i r e c t i o n to c r o s s t w o m a g n e t i c 
h i g h s w h i c h o c c u r a p p r o x i m a t e l y 2 0 0 0 f e e t s o u t h e a s t of t h e o r e v e i n . 

F i r s t e x p e r i m e n t a l e l e c t r o d e s p a c i n g s w i l l b e a t 5 0 0 f e e t , a n d 2 5 0 f e e t , 
r e s p e c t i v e l y . C o n d i t i o n s m a y d i c t a t e t he n e e d to a l t e r t h i s s p a c i n g i n o r d e r to o b t a i n 
r e s o l u t i o n . T h e l i n e a t 11000 W e s t i s b e i n g r u n to c h e c k a c r o s s o v e r w h i c h w a s d e t e c t e d 
o n the e l e c t r o m a g n e t i c s u r v e y p e r f o r m e d a p p r o x i m a t e l y a y e a r a n d a h a l f a g o . T h e 
l i n e a t 4 4 0 0 E a s t i s b e i n g r u n to c h e c k f o r a r e o c c u r r e n c e of o r e a l o n g the p l a n e of the 
O r e K n o b v e i n n o r t h e a s t of t h e o r e b o d y . 

T h e p r o g r a m o u t l i n e d i s s u b j e c t t o s o m e c h a n g e s h o u l d f i e l d c o n d i t i o n s 
d i c t a t e . A n y c h a n g e s n e c e s s a r y w^ill b e l e f t t o t h e d i s c r e t i o n of t h e g e o p h y s i c i s t s 
u n l e s s m a j o r c h a n g e s a r e s u g g e s t e d . I n t h i s e v e n t , t h e p r o p o s e d c h a n g e w i l l be c a r e -
fiiLly r e v i e w e d p r i o r to t he a c t u a l w o r k . 

J u s t p r i o r to c o m p l e t i o n of t h e p r o g r a m o u t l i n e d a b o v e , a c o m p l e t e r e v i e w 
w i l l be m a d e of r e s u l t s i n o r d e r to d e t e r m i n e w h e t h e r o r n o t t h e p r o g r a m s h o u l d be 
d i s c o n t i n u e d o r a d d i t i o n a l f o l l o w - u p i s n e e d e d . We a n t i c i p a t e the c o m p l e t i o n d a t e to 
b e a p p r o x i m a t e l y O c t o b e r l 6 t h , I p l a n to be b a c k o n t h e p r o p e r t y fo r r e v i e w s e v e r x l 
d a y s p r i o r t o t h i s , 

E X P L O R A T I O N D R I L L I N G 

T h e e x c e l l e n t s t r u c t u r a l a n a l y s i s b y J a m e s p o i n t s t o the d o w n v / a r d e x t e n s i o n 
of p r e d o m i n a n t r a k e a s t h e m o s t l i k e l y p l a c e to c h e c k f o r m o r e o r e . T h e l o c a t i o n of 
h o l e N - 5 9 h a s b e e n s e l e c t e d to i n t e r s e c t t h e v e i n a t S t a t i o n 5200 W e s t , e l e v a t i o n 1 7 0 0 , 



I Jannes Boyd - 2 - October 9» 1962 

If hole N - 5 8 m a k e s an o r e i n t e r s e c t i o n , we be l ieve i t b e s t to f u r t h e r 
e x p l o r e the a r e a ly ing be tween the hole and the end of the 1120 dr i f t by cont inuing 
the 1120 hanging w a l l c r o s s c u t p a r a l l e l to vein and probing down h o l e s f rom the 
c r o s s c u t . If hole N - 5 8 does not m a k e an o r e i n t e r s e c t i o n i t w i l l be n e c e s s a r y to 
m a k e a d e c i s i o n r e g a r d i n g the p l a c e m e n t of N - 6 0 , H o w e v e r , N-59 can be s t a r t e d 
whi le th is d e c i s i o n i s be ing m a d e . B a s e d on the J a m e s * i n t e r p r e t a t i o n , i t p r e s e n t l y 
a p p e a r s tha t the loca t ion for N»60 wi l l l ike ly be a t Station 5200 Wes t but a t an 
e leva t ion a p p r o x i m a t e l y 400 fee t lower than the N"59 i n t e r s e c t i o n , i . e . , 1300 f e e t . 
Holes N-59 and N - 6 0 ( ten ta t ive) wi l l give u s c o n s i d e r a b l e s p r e a d be tween the end 
of the 1120 d r i f t . This s p r e a d w^ill l end adequa te oppor tun i ty to deve lop o r e tonnage 
if e i t he r N-59 o r N-60 m a k e an o r e i n t e r s e c t i o n . 

N - 5 8 should bo t tom on Oc tobe r 5 . N-59 should bot tom du r ing the f i r s t 
w e e k in N o v e m b e r . The t ime l apse be tween the comple t ion of N - 5 8 and N-59 wi l l 
give u s adequate oppor tun i ty for fu r the r p l ann ing . I t wi l l a l so p e r m i t us to l e t 
geologica l condi t ions d i c t a t e hole l o c a t i o n s . 

C O E : j m 

C C : N a n c a r r o w 
F , Seward 
J . A , J a m e s 
W , A . H e i n r i c h s 
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Mr .CO. Ensign Jr.,Chief Geologist 
Copper Range Company 'V; /-=̂  ^/^"' { 
White Pine, Michigan "̂  |i_-

Re: Appalachain Sulphides In^. 
Ore Knob Area Geophysics^ 

Dear Chet, 

This will directly acknowledge your letter of 18 Septel962 
previously answered by Frank Seward on 20 Sept.1962. 

The maps \iiiiich you itemized were received along with 
a few additional ones sent by Frank since he arrived at 
Ore Knob. The attached memo copy of the original sent 
to you yesterday, refers to my initial reaction to these data. 
As of yesterday, the boys had induced polarization (I.P.), 
resistivity and probably self potential coverage at depth 
of at least 3500' at 500' spacing and 1750' at 250' spacing, 
across the known zone on profile line 2000 West. The 500' 
data resistivity response appears definite and encouraging. 
At this writing, I had not received the 250' results. 

So far almost everything seems to suggest that other 
occurrences, similar to the known one, can be mapped. 

Four questions at the momi^t: 
1.Grover and Frank report you people have established a 
probable artificial cause for the narrow 200 ganana '_ MAG 
high which follows the 00 N60*̂ E base line across the 
southern portion of the slag dump. What are the details 
on this? 

2. Water table is assumed universally fairly shallow, but 
what about its hardness, quality ahd variation related to 
conductivity? 

3. What is average depth of oxidation and/or weathering? 

4e What is the average physical description and dimensions 
of a typical cross section of the zone beyond the ore 

file:///iiiiich


and well into typical footwall and hanging wall material 
including such things as gouge, altered products, estimated 
total sulfides, etc? Or does the vein and ore have very 
clean walls from massive sulfide to relatively barren rock? 

As of now depending on how matters progress in the 
meantime I plan to meet you at Ore Knob no later than 
Friday, October 19. Meanwhile it my understanding our 
objective will be not only to particularly test I.P. 
applicability, but also to generally appraise what can be done 
over all. 

Until then, best wishes and regards 

Sincerely 

WEHiib 

cc: Mte James Boyd̂  
Geoex at Ore Knob 

Walter E. Heinrichs, Jr. 

r f 7 * x ^ yCUcxe^^J^^^-lrj < ^ / ' ^ y ^ l ^ i , ^ ^ ^ 

ŶTo.) -YM --^ ( ^ /vwf/i" 
y ' 

HEINRICHS GEOEXPLORATION COMPANY 



J.B. 
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INTER-DFFICE CO RREBPDN DEN CE 

Dr. James Boyd 
T D _ 1 AT 

PROM Chester O, Ensign, Jr , (TJCcs AT 

SUBJECT O r e K n o b , N o r t h C a r o l i n a ^y 

TO FACILITATE C O R R E S P O N D E N C E A N D F I L I N G U S E SEPARATE S H E E T FDR EACH TOPJC^ 

^ 77:-.i.] ' 
During 10-17-62 through 10-18-62 Jack James and I visited'— ; 

Ore Knob, Phil had returned from his meeting in Canada, Walter Heinrichs 
was on the property to review results of the geophysical work completed to 
date, 

PYRITE CONCENTRATE FROM TAILINGS 

Preparation of a pyrite concentrate from tailings was discussed 
with Eckman and Nameth, Apparently the cost of preparation and shipping makes 
such a project economically infeasible. 

Tailings contain about 100, 000 tons of pyrite and 200, 000 tons 
of pyrrohotite. Weather ston advises that he is interested in pyrite only. The 
sulfur content in pyrrohotite is too low. 

The cost of making a pyrite concentrate and delivering it to the 
railhead at West Jefferson, N,C,, would probably be in the order of $5.00 per 
short dry ton as follows: 

Trucking « Ore Knob to W. Jefferson $1,00 
Milling 2,50 t^) 
Reclamation - from disposal area to 

mill 1.50 (2) 
TOTAL: $5,00 

The above figures do not include an operating profit which should 
be in the order of $1.00 per ton of concentrate to make the project at all worthwhile. 
A freight rate (W, Jefferson to White Pine) of $6.13 would be necessary to compete 
w îth Noranda. Obviously, this is impractical. 

(1) Based on a ratio of 10 tons of tailings to 1 ton of pyrite concentrate, Assimnes 
cost of milling a ton of tailings for $0,25. 

(2) Estimated, Includes cost of moving flat cells to base of dam, installation of 
hydraulic system for moving tailings to mill, and construction of another 
tailings disposal area. Cost is probably very conservative. 
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MINE AND MILL OPERATION 

Since ope ra t i on of the O r e Knob p r o p e r t y i s s t i l l showing an 
o p e r a t i n g l o s s , I d i s c u s s e d the pos s ib i l i t y of an i m m e d i a t e shut dow^n wi th 
E c k m a n . He i s s t i l l of the opinion tha t October and N o v e m b e r wi l l show 
o p e r a t i n g prof i t s and the mine should be cont inued unt i l a l l ava i lab le o r e h a s 
been b r o k e n and mucked ou t . A subs t an t i a l r educ t ion in the l abo r fo rce 
d u r i n g Oc tober wi l l l a r g e l y be r e s p o n s i b l e for o p e r a t i n g p rof i t s du r ing October 
and N o v e m b e r . 

EXPLORATION 

Geophys i c s ; I . P . p ro f i l e s have been comple ted along l i ne s 
2000W and 800W. E x c e l l e n t r e s p o n s e f rom the o rebody w a s obta ined on both 
l i n e s . No ind ica t ion of an economica l l y i m p o r t a n t conduct ive zone w^as obta ined 
on tha t p a r t of e i t h e r prof i le which c o v e r e d the m a g n e t i c h ighs 2300i; fee t 
s o u t h e a s t of the o r e v e i n . 

Line 3600W w a s in p r o g r e s s ; howeve r , the da ta had not been 
p lo t t ed . 

I t w^as dec ided to continue the p r o g r a m as f i r s t p lanned v i z . 
comple t ing a prof i le a long 11 , OOOW and ano the r about 3500E (moved f rom p r e 
v ious ly s e l ec t ed l ine 4400E) . If t h e r e a r e no favorable r e s p o n s e s o r conf igur 
a t ions s i m i l a r to those obta ined on l i n e s 800W and 2000W, the p r o g r a m wi l l be 
d i s c o n t i n u e d . If a r e s p o n s e i s obta ined a long one o r both l i n e s an addi t ional l ine 
wi l l be r u n on e i t h e r s ide of the favorab le l ine to check for con t inu i ty . If 
cont inui ty i s obta ined the zone wi l l be d r i l l e d ; if no cont inui ty i s ob ta ined , the 
p r o g r a m wi l l be d i s con t i nued . 

Comple t ion of the p r e s e n t p r o g r a m should be about October 25th. 
I n a s m u c h as I w^ill be in B r i t i s h Col i imbia , J a c k J a m e s wi l l v i s i t the p r o p e r t y 
a t the t ime of comple t ion of the p r e s e n t I . P , p r o g r a m to review^ the w o r k and 
m a k e r e c o m m e n d a t i o n s . He wi l l con tac t m e in B . C . 

/ D r i l l i n g ; Hole N - 5 9 i s in p r o g r e s s . I t s l oca t ion w a s se l ec t ed 
for an i n t e r s e c t i o n of vein a t 5200-W, 1700' e l e v . Dr i l l i ng of N - 6 0 wi l l be 
n e c e s s a r y to fulfill the gua ran t eed m i n i m u m e s t a b l i s h e d in the c o n t r a c t wi th 
L o n g y e a r , The loca t ion of N - 6 0 i s s t i l l not definite and wi l l awai t r e s i i l t s of 
the I , P . p r o g r a m and N - 5 9 . 

Da ta on hole N - 5 8 and the two unde rg round h o l e s f r o m the 1120 
l e v e l hanging w a l l c r o s s c u t w^ere r e p o r t e d in E c k m a n ' s week ly r e p o r t N o s , 13 
and 14, A th i rd u n d e r g r o u n d hole i s being d r i l l e d f rom the 1120 l eve l hanging 
w a l l c r o s s c u t to i n t e r s e c t the ve in 50 f t . above the i n t e r s e c t i o n of ho le 11 -57 . 
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If r e s u l t s f r om th is hole a r e not e n c o u r a g i n g u n d e r g r o u n d d r i l l i n g wi l l be d i s 
con t inued . If r e s u l t s a r e f a v o r a b l e , fu r the r c o n s i d e r a t i o n s wi l l be e s s e n t i a l ; 
i , e , , the adv i sab i l i t y of addi t iona l unde rg ro imd d r i l l i n g and dr i f t ing for c r e a t i n g 
addi t iona l d r i l l s t a t i o n s . These c o n s i d e r a t i o n s m u s t take into acco imt p robab i l i ty 
for m o r e o r e and the e c o n o m i c s i nvo lved . 

COE; jm 

C C : J . A , J a m e s 



JACK A. JAMES 
CONSULTINO GEOLOOIST 

TtLapHOHKi a i La iMT B - 0 8 « « 211 BELLAIR ROAO 

RIDGEWOOD. NEW JERSEY 

NoTwaber 8 , 1962 

Mr. C. 0 . Bnsign, J r . 
Vhi t« Pln«» Michigan 

D»ar Ch*tt 

I hay* your lettar of MoTamber 5» and wa 
hara disoussad tha subjaot aattar alraady on tha 
talaphona. As you know, I faai your point on 
ragional axploration for othar Ora Knob typa of 
dapoaits in that region is wall taken. 

The report and maps are all completed 
except for the intersection of N-59* now being 
drilled. I thought to hold up printing the maps 
until this information is arallabla. If however, 
you prefer to haTe tha report ahead of that time 
I oan assenbla it in short order. 

Admittedly, the chances at Ore Knob look 
grim* But you oan ba satisfied with one thing —• 
the greatest mistake that could have been made at 
Ore Knob would hare been not to have tried. 

east. 
Hope to see yon soon on your next trip 

Best regards< 

Sincerely, 

Jaok A. James 



HEINRICHS GEOEXPLORATION COMPANY 
M I N E R A L ENGINEERING CONSULTANTS AND CONTRACTORS 

GEOPHYSICAL, GEOLOGICAL AND ECONOMIC APPRAISALS 

T U C S O N . ARIZONA 

WALTER E. HEINRICHS, JR. 

E. GROVER HEINRICHS November 16, 1962 :i. 6. 

Mr. Chester 0. Ensign, Chief Geologist ^. 
Copper Range Company Ax4"^'t..4 I 
White Pine Michigan 

Ke: Final Report , 
Geophysical Envestlgationi 
Ore Knob Mine 
Ashe 

Dear Chet: 

Enclosed are one original and three copies of our report 
on the work done at Ore Knob, the original field notes (48 pages) 
and the original computation sheets (16). 

Under separate coVer we are sending all the original 
(15) drawings for ybur flie in order that you may be able 
to make your own reproductions if you wish. 

Mr. Jack James and Mr. Phil Eckman expressed a desire 
for copies of the report, thus the extra copies. 

It was a pleasure to work with you on this project and 
we look forward to working with you again, only then^will we 
hope to really come up with some good new ore. 

Your official confirmation regarding whether or not 
these data might be published will be most appreciated. 

Sincere regards and wishes;' 

HEINRICHS GEOEXPLORATIQirSO 

WEH:jh 
cc: James Boydi 

Walter E. Heinrichs 
President 6e General nager 
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/ 

LA, P . £ckm<m 
Appalachian $uiXidaa, Inc. 
Jafferson, North Caroliaa 

Dear Phil: 

^ b̂ ' 
V^K^ 

• k ^ -

Inasmuch as we have decided to liquidate the property, I wouldUppre^-
ciate your seading aU the books on geoiogy, geologic reports, and 
maps that are considered the property of Copper Range. We could 
also use books on surveying, mining, and mining engineering. Mr. 
Cole would probably like those referring feo OMtallurgy and the ex* 
tractive industry. 

Warnoest persoxuil regards, 

Sincerely, 

CO£:jm 
C. O. £nsign, J r . 
Chief Geologist 

CC: Uta James Boyd 
R. C, Cole 
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November 27 , 1962 

y i 
IA, P . £ckm«in 
Appalachian Sulfides, Inc . 
Jefferson, North Carolina 

Dear PhU: 

) > 
, « • • 

r 

Inaamuch as we have decided to liiiuid&te the proj^rtyii X wouldUppre 
eiate your sending al l the bodks on geology, geologic r e p o r t s , and 
maps that a r e considered the property of Copper Range. We could 
a lso use books on surveying, mining, andmin ing engineering. Mr . 
Cole would probably like those r e fe r r ing to m e t a l l u r g y and the ex* 
t ract ive industry . 

:::•• i i 
• 1 1 

t^nJ 

. . . . . . . 1 

i 

3 

Warmest personed r e g a r d s . 

Sincerely, 

COE:jm 
Ci> O. Ensign, J r , 
Chief Oeologist 

CC: D r . J a m e s Boyd 
R. C. Cole 



C O P P E R R A N G E CoMPAis ry 
W H I T E P I N E . M I C H I G A N 

D r . James Boyd, Pres ident 
Copper Range Company 
630 Fifth Avenue 
New York 20, New York 

Dear J im; 

J. B. 
JflN 2 1962 

December 27, 1962 

')"T-'1 

v xYt 

70.-^^3^--

This i s to advise that we have received both Walter Heinr ichs ' and 
Jack Jaimes' final repor t s on their activit ies at Ore Knob. Both did 
an excellent job. I am keeping the copies here ra ther than burden the 
New York files with these; however, if you would care to see them, 
I would be very happy to send copies . Both repor t s were very thoroughly 
p repared . 

Warmest r ega rds . 

COE:jm 

Sincerely, 

C. O. Ensign, J r . 
Chief Geologist 



f 
January 3, 1963 

'"Chief'''d^eeO^bglat •• • 
White P i n t Copper Company 
V%ite Flnej Mlohigan 

Dear Chet: 

lai-'fiu^ ^"Stwcturai f Anitiyslij'':'*̂ ^̂  

;:inirdf^fi^;J!iie^ . •;. 
'^InS'^driMali^^ 
:t^-to-date''V«ir^ hbriacNatal-piroje 
avsytid&ol to 8 voxild have oade It much easier to interpret 
Jtoep''-woric, • • • . • • • • 

On the 20 scale seetlons, stoping in several places does-hot. follow 
the solid sulphide. (This assumes that the solid black lines repre-^ 
sent sulphideV but there is no legend to show whftt the various 
syaabbls mean.) For instemce, in Section IJOOW, DH 9-^57 at ZL 
eleyatioh showis 50 fbi, of ialmost solid sulpb^^ with a stope ending 
/IJ6 f̂ ^̂ ^ save DH B-37> 100 f t , higher. 
Idfthlsiiseoitl^ N-7 in the lower sheet 
lihes up with 81-14 iia the 1^ R?7 in the tq^er sheet is 
not shown as deep iehough to ciit the footwall strand, these are 
detaiis that are perhaps hot ̂ ^ i ^^ a purely structural analysis^ 
but they should be considered lUi analysing local bre chances. 

The "Footwall Configuration** projection is Interesting. It suggests 
'!:oinuB-':possildllty'''thiat' iay'^iikve- beeh>kill(Gd;'':^''the^ t i i d t ^ - ' ^ K i t k ^ ^ ' 
which I hayisihp recordv Bie bend in; t h e f c » t ^ ^ 
much like the^ b e i ^ j ^ 
1 0 or 1$ dbgrbes weG|t» erbssing the orehoijiiy at a fial If the 
footwall bend at 40d0W represents a sjjailar oondltlon, there might 
be another orebody starting at 4500W, at 2i00 to 2400 ft. elev&titm^' 
and pitching West at an angle of 20 degrees or so. In this case, 
the hypothetical orebody might come down to the H t h Level at about 
5000br, and the upper two drillholes of the four old holes at A300tf 
should have out minerallBatlMi, though perhaps nc»t ore i 

It sesms to me that wild speculation like that above is about the 
only way to get any Idea as to ih^ere other orebodies oay be. 

The magnetic an«naly 1000 feet southeast of the Ore Knob outcrop 



Mr. C. 0. Ensign Jr. - January 3, 1963 - 2 

also, invi tes speculation. I understand that there are no outcz^ps 
to show whether or not iron staining reached the surface near i M s 
anomaly. Even irozirstalned fraj i^nts in so i l or taltis might have 
-giy«i-;.8<^^groui48:;-f or\«-'th orebaid3î î :'--Ih'fd^ :' 
of- iBihy • butbrops or 'rock :^frais^ : I wbijiici have beeh teiniptbd i b ;d6̂  
a l i t t l e so i l analysiis in th i s area. Two days ahd a hundred dol lars 
worth of equipment would have been adequate for t h i s , based onxork 
Peter has been doing. Tests might be e i ther for cbpper or for 
copper,, lead and zinc. In other areas,: even where the so i l cover 
i s heavy, such surtreys tovctbeiro most lllu]||inating« 

.pratiCtieai^Vaiuei^.in.;.thi8^,^eaeie>\..:r,lMive,^,atitllh^ thjBa;̂ tb:;:̂ (Bhow ;̂h^ •... 
;;:j;iwbtLW5^ 
fq^tisi ' ' v!i^bfi<xiibs:;"llke'-1 •. 
l i nes of imetglnailye: reasoning that seem excecviihgl^ tenuous are the 
only:possible cluas to more ore. I hs,ve never studioclsucdiw^ 
rencai without forming some idea as to where other prebodibiaiiBl^ 
oecuri' '• •••: 

^I am: sending the Jaaies report , with a copy of th i s I b t t e r , to Jack 
Rand, as you, req^ 

with beat regirds, 

Tours slricei^iy. 

• • iB j . iB ; • . . ; 

cer Dr. James Boyd 
Hr; Jbhn^Ili . ] ^ ^ 
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.^tTciniiaxy . / l6 , ' X9iBli--777>-^-
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;>?iiit^^';pini''ic^^ • - 7 - ' % - y - A ' ^ 7 ' f 7 ' X ' . • "^•^•••v-^:|:4—^ 
W h i t e > ihe i i ; » i<^ l ig f ih ; •.'• :-:̂  -Vj^W--^ ' ^ j t 

•.iv.;:;...:::̂ ::;;̂ ;::.;-.̂ :̂ ^^ •• . - r ^ v W ^ v M ^ ^ : . - ; - ; - [ - \ m ^ 7 

••'•: '.:;-;-^'V:. ••.:••'.: • • • • • • • ' : ; ; / . : . i . - . ' . . •yyy-7^^ - c-,-. .'. •.•••^v.iv::..•Lv•--r^•^;^^•..:•.:;Ar..;••^:• ...̂  • - " «-•-'•^•^-y- f ' ; ; . - ' - - ' ' " ^ j • 
•.•::.•.:;,;.: ; / W h t 3 i e : ' X , : : « ^ ^ ^ : : w 3 ^ ^ ' 

• v f l l i j i i ? ' ? | i ^ ; S - m y f i j ^ ^ 

; j ^ ^ « i l .citiiliTO^^ -.iitfiidi'llhu^ :!to' .h<|WiB:;;<?toĵ ^ ' • 
' -^Ihf^^i^ikiiiii^^iy^ îi:8i: •iii!^l|f«q6nt<f«ai vi4|:;itihi^ti •:the;'-vf*qit^ •.; •. 

•;l|fv::'t^e',c?oi^^^ 

• ••.V:.-The/]pr<>hl!^^ do^iito'fiip' :£ijai^^ 

/.eiiijbî t̂ ^̂ ^ ^0cilutiins^:wdti^#^^ ' "'"77-
'tli^liJe-^w«c/ up':lib:/ifeh!e.il^^ :•.. 7 7 . 
. tp . ; ; t«aa^ i l»e ' in • ' a i -g^ 
«utid^h^ua•:'0r^eVKnab^ ' i n ; moire '^raeanlin^^ • 
•XiJ0ix^\js^i^ we- .mightvhavei^ ' som^ 
• t i h i h g • • • tO ' -wt^ 

\^:;;-;>Whiie.^lt'i;!8i^d0.ii«^^ on iaA-WBi0̂ '̂ ôi9î î :7: . 
•dike-.;ae'vii-5soux|oifevpf'V:metal̂ ^ thiinki '^a^ •:lt;..î '.>«it- 'all-dcs* 
. Bi;|r|ibiiiB"to. '^^B^&ckl^:.\:7\f^ • •^•<^7^vtSp7..B '•"•formietl. structuire";' 
t o - tha t a^ lh the A^pial^hian rogipnB to 
e^qpeet the <ai#l̂ €̂sacHiit̂  ^6^ iks a re su l t of siaae î ŝ e-* 
existiiig a*ructsM*»l c The 0reRnph shoot qe?^ 
^hi^itii.inO^fe^tvuieBXfU'^ •jsplay^/i^tafyetures'^* but dOeî . ; . 
exhibit £6idffjiB^ geology. 

Although, aa Jack has noted; tjhe essen t ia l orogenic foxrceis 
leading to the priaseht î ê̂ ^ defined in terms 
of hon-rotationiil ebiapressibh, t h i s i s not at a l l per t inent to 

'iif^ K. KAMI CKoLorK: Coi>js;;Lrir;{; fl7 STATK S'liiKKT AI;GUST.\ , MAI? 
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eir# Ch««t«r o*7Bn»Ltfnt Jr^ 

<mt pmehltm* i n th i t t 4*Airiii9 t h * pe r iod of oroQ^ip^ ̂ k l l kii^^td o f 
6ti»}cto)p«ft ddvol^^sd ioofldly i n soAponco t o di f£a t« i i t l« l . st«^3ie«« 
. m ^ ' o r « 9 « | j u t o a t l ^ osr-ootttoAspoirtaioott* o^«t<ilXiito ieo^0i77: 
Vtthiiti';a«4 b««;t#ftan oodim^ u t t i t s of vtutyixt/^ coa^piit<«e4fî :i'X^^ 
«lo)B^ fI«ttk« Of na^si0«at ta»d tm f^irtli* Xn isaiao* «K$ «Kr«si h i x ^ : 

:oyl4«ato«'. of « t l«4«t li'dlitttijwdi^'o^ of irogfiowll.. dofeiintiitlikm^ 
o««ih ' '^ th itB-:mm.-v«gitfM. Ml^iMi^^ *siM»tiig0t - otOt^-^^^dhimotat^itioo, 
«nkS <MlMî  hoing It s^i^pioinee t o « ooiitd^i o9 tisomsNr<uiftJl̂  
difffi»^otkt^:.4i)r«et40B8.:.of A^orc«*-'- -X4»oti3^vd«»eo3i»itttioii«':'tî  ' m ^ 7 M - k . 
^iia^diieiotl^ r a l 4 i t ^ ' ' td^ttur bi9V;ox4̂ ij||iajtkî ^̂  '«{i^;'iaviit'^'i»e -^^1x0^7, 
•tW ;̂ t l i# ' :fc«»i^-of • • J o « * i - ^ < « ^ ^ ^ 

• •; T-::'\.ib.' tJU^a •'jrosp^rt:*: ^̂ itt.: i o • wir •• 0 ^ ^ 
OttNitistm^'io ^'onXy'^'ono'-of vatftcof'̂  0iM3.iQr-'nedi;t|b3f. iiisjEttot»2r^ 
':e«s^tobl.'0£^£^«h4:'^and;wltl^ voRoeqwi^ajei^diiM^ 
/«|lte8«..^fol4a'Ot«uot^I:o^ ptattLH^SJ î t^rt6ff^i)fi^y:7. 
l )« t« t f^^ ' ; ^«a ' ' «3HHt iSv .^ ' . J^ 9lVdtxriiO«0-«»eimlit^^ " 
jtftiJuisturaJ.^ ':iS|kt<i" t o - t̂ oxfc' ' ^ ^ ' i ' '''iU3tpittirt»/Mu.^i^ | 

;wlMii^,h«a/1^ 'OnqpilaooBatoiit« tl^il«^'wo/oi|pi»oi';-0^^ 
:thai^^ k ' '«IM e^«NMr:';'i&^{»e8ooi!M£^ --liaitilh' otr-«^ii^ .. 
^'ct3mt-:$oljaM - t h a t ' wuist ':baciiit; 111.-th«.il<eMiil;' .î )r«t«ift«̂ v«M3:' ie0ii:.--titi3f.-:yt&î 7' 
••$SMEm-.tk'A- 0ttlphld««;>'h^.''tO''hanm Hot'jeLeOOetti' «^ttiak6or o '̂̂ 'iKSaabi-KiJbd '̂;;to 

.^ireitvinto oairO' 'KfiaG47,'ottr';ljnMditAiorho£^ nove ore:-urtll^ isotBt: .:.:;:v.: 
2x»g|loaHy l i o « i«ag t h a t cihoattel i h tiitt ojd^ojr^^lR^ 

'7̂ '-- [̂ Mt!»»f 'i^^Xe âiefk'' iiiou'ld' 0&2JL-- o» - titihdoa' iNMrici ̂  intlruoivofi^^i'l^av:'..-. 
'.'»oiifo^r of' .both ^ntnt^a&le^ion- aî <̂  'etimidttite* oad-^ob' -fovt^'Witlil^K'. 
'ttispliiMeti^ot to'fiia4^:^iJitimiiiilJ*ir«e, z-:«iiottM'»a^Xaf^v80fc«:th«t ttc»ii4ei:-;r''V 
:i)0!ia^e^;of'^iQthoe^^ 9^ tnii^ miiilb di^:''«ixi«tr- lald''fOy^f<Mrtli::'«^th; -

^ iniftgtioiuaiBMiiô ^ t o ^tiiyi^^to: ftnuji; ottt»j«o<»it'''«tjmot«i^ 1:^ .e^mirOftel .̂ litlfecî :' 
lo$lo/iM;iiruot^ Inv^^tligiMtion ijn t h e fai ir ly iBB)«di«t« aroift osl^^O 
)u»p«m: ilu>ot. • . • 

^̂̂ ^̂̂ ^̂  i ^ ^ JlMdc^B **Voot«ineUll C^mfls^JAVtion**! the^re i^^ 
<D 3̂f MBO itom of iiitoiroflit t h a t X oath $60> fi^p«dl£io t o t h e >^aiir#i 
£Q«̂  dowh'"^^ thO diftgtttm i « ihtorefirftiii»^ i h } 
bthOr wiQ ô ro io t iv t t t o t h o known ohoot . tiM inteirofiting it«B# 
hOwev<»r tohutnio i t nliy he« i s t h o t BoXo tio. 3190, o t olo^oticm 2330« 
iOiSIS^ ou99«ot« a xo tu th t o ^oociiittl* d i p on tho min^aliiBOd «tru6« 
t u r e , d&9iwn**dlp froiit t h o oroo of flattohih^^ on ^ i x ^ oooBtoroiol 

GKDLDCI'.: C<).\'s;"..ih\i. 6/ ST.AT:-: STI;I;F.T A.n;'...': 
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mineralization cuts out- .it would he nice to have Hole Noe, 14, 
28, 285, and 268 plotted bn the Cohflguration, to see if this 
return to normal occturs all along the bottom of the shoot. 

tJnfortunatelyr the only exploration procedure that can he 
offered to prove another dovm<»dip shoot is to drill deOp holies 
to int^ersect below the best part of thb present shoot. Without; 
other structural clues to help, t^ese hbles would arbitrarily 
have to follow down the possible "channel" zone to find by luek 
the place vAiere dip again ̂ (ishâ  
fold. For this sort of venture, I have earlier suggested ao^^uirlng 
a partner;.̂  to. eoften̂ .thb.e3<pen8e.:• vv V •• ..̂i;.;.,. 

Since I have not sben the reported rna^n^tiG mapi and do not 
know anything of its patterns^ or Of the tebhnl<Tie and station 
tracing employed, I may be way off base, but anywayj I Wonder as 
to the possibility of inferring stimcture from the raagnetlcs. r 
Thus, vyhere the trough of the preseht shc>ot: intersects surface at 
15G0B, there will be a bend in Outbrbp having a right-hand drag 
sense. Xf a similar shoot structure exists down-dip from the pre 
ICnob shoot, it may show a drag on surf acb 6orae distance to the 
northeast; if soV and if found, it bem club the depth at y^ 
this new structure will imderlie the Ore knob shoot. Similarly 
for a shoot up-dip ftom the known shoot> Vhich will lie to the 
southwest on strike; Aefain for stirubtuijesVIn the hanging and •foot-
Wall rbcks. Lack of surface bedrock exposuire pretty much denands 
atructural mapping by raiagnetometer. Does the magnetic map suggest 
any folding in surface configuration? Particularly, dobs the mhg 
map suggest folding at the anomaly reported to be 1000^ southeast 
Of the mine? Any k&Ad of fold pattern suggested by .detailed maigr 
hbtics which can differentiate metasediments can be used roughly 
to predict the presence, depth, and strength of a structure iindbr-
lylng the known shoot, and to justify the gani^le of onb or two of 
the suggested dbep holes> Other new structures should be followed 
with I#Pi and geochemistry before sebut drilling. 

So, Jack and I arrive at roughly the same exploration methods^ 
although we would appar^iitly be thinking of quite different things 
in the interpretation of field results. The fundamental aspect 
of my search would derive from the known local fact Of minerali
zation at Ore knob, and the chciracteristic local repetition of 
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minor structures in the Appalachian region« The intbnt would 
be simply to find another etruoture, mlnerallzOd by the same 
source as Ore Knob. 

If we cannot basily sell the property, possibly we shbuld 
take another look at pur data, to see if a club has inadvertently 
been missed* 

i 
1 • . 

JRR/wh 
cc: Mr, Boyd 

Mr. Joralemon 

Yours very truly. 

- 7 S. 
John R. Rand 

: - \ : i \ \ \ .---ti 



J / •< A. J A M E S 
CONSULTING GEOLOGIST 

TELEPHONE; GILBERT 8 - 0 3 6 6 211 BELLAIR ROAD 

RIDGEWOOD, NEW JERSEY 

October 28, 1963 

Mr, C. 0, Bnsign, Jr. 
Copper Range Company 
White Pine, Michigan 

Dear Chet: 

The IP field work was completed this past 
Wednesday and the computations were completed on 
Thursday moring. I reviewed the results of the 
program on Thursday afternoon and for a short period 
on Friday morning. 

There was a lack of encouragement in the 
results for additional work, and the crew was released 
to return to Tucson. Lines were run at 11,OOOW, 
36OOW, 2000W, 800W, and 360OE. The coverage on these 
lines extended from 2500N to 3500S except for line 2000W 
where the coverage extended from 2500N to more than 
5OOOS. 

Definite patterns of response were detected 
on lines 8OOW and 2000W, and a lack of definite pattern 
of response was the experience on the other lines. 
It is quite apparent that IP will show mineraliz,ation 
of the Ore Knob type as it exists on lines 8OOW and 
2000W, The corollary to that fact. Is that similar 
mlnerallKation does not exist on lines 36OOS, 36OOW, 
and 11,OOOW. 

The electrical properties of the country 
rock (high resistivity) are such that it is almost 
certain the penetration at depth was equal to maximum 
theoretical (1750 feet); indeed, where a conductor 
existed it may have been more owing to the distortion 
of the theoretical heml-sphere. Certainly, the 
penetration would not have been less than theoretical. 

The coverage given to the area by the IP 
gives negative indications for additional mineralization 
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PRESIDENT 

Reply to l<Ihite Pins Copper Company 
White Pine, Michigan 49971 

Mr. Wade E. Vannoy, Jr. 
Attorney at Law 
P. 0. Box 393 
West Jefferson, N. C. 28694 

Dear Mr. Vannoy: 

Thank you very much for your letter of February 26 regarding 
the "Ore Knob" properties in Ashe County, North Carolina:. I have 
read Philip Eckman's letter with substantial interest and I think 
the concepts he expressed are quite reasonable. 

At this time, Copper Range Company is so involved in other 
matters that it would not be practical for us to think in terms of 
negotiating to acquire "Ore Knob." I do, however, appreciate your 
bringing the matter to our attention. 

If our interest should change in the future, I will get in 
touch with you. 

Sincerely, 

Chester 0. Ensign, Jr, 

COErec 

y 
be: W. S. Cavender*^ 

R. Leone - Ray: My reply to Mr. Vannoy is self-explanatory. 
However, in your search for flux, you might 
keep Phil Eckman's viewpoint in mind for -
further consideration at some time in the 
future. 





^f7s/^u 



March 20, 19t i 

O r . J a m e s Boyd, Pres iden t 
Copper Range Company 
630 Fifth Avenue 
New York ZO, N . Y. 

Dear J h n : 

Enclosed herewith is vcty repor t oia the Or« Knob Mine oi 
.A.ppaU.achiau SuUides, Inc. 

By copies oi this le t ter I ask Ira , Bill, and Jack to send 
you their comnients aud recoxriimendation.'S. t am sure that these 
will be niOSt helptul in forrnulating a final decis ion. 

Sincerely, 

C . O. Bnsign, J r . 
Chiei Geologist 

COE/jmb 

Copies to: 

I. B . Jora lemon 
Wm. P.. Nicholis 
J . R. Rand 
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INTRODUCTION 

During the pariod January 25, 19^2, tiirough January 27< 

1962. the wr i t e r visited the Ore Knob Mine oi ..ALppalachian Suliides, 

I nc . , si tuated in Ashe Couaty, North Carolina^ Purpose of the vis i t 

was twotoid; f i rs t , to deterni ine how long vVhlte Pine can expect to 

receive chalcopyrite concent ra tes i rom Appalachian Sulfides, I nc . , 

and second, to investigate the possibil i ty ior extensions to the Ore 

Knob Mine or the occur rence oi additional orebodies near by. Both 

possibi l i t ies a r e believed to be quite good. 

The Ore Knob Mine is situated appr oxixr. ate ly b.2 a.ir»line 

mi l a s eas t oi Jefferson, North Carol ina, or about 12 highway mi l e s 

i rom the rai lhead at West Jefferson, North Caro l ina . 

Appalachian Sulfides, Inc^, i s a wholly owned subsidiary 

of The Nipissing Mines Company, L td . , in which Patino of Canada, 

L td . , is a substantial owner (about 1, 097, 362 s h a r e s ) . 

The information presented here in was obtained from 

various m e m b e r s of the Appalachian .Sulfides, I n c . , sa lar ied staff. 

Although mos t of the intiorrr?ation ia thought to be factual and 

reasonably accura te , soncie nnay be subject to considerable e r r o r . 

This note oi precaution is offered in the event we proceed fur ther . 

The i inancial infoririatlon will certainly requ i re refinement and 

verification. 
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SUMMARY h CONCLUSIONS 

Extraction, of ore from the end of the i i i O laval SW drift , 

o re along the lower marg in of the m.ain orebody, and additional o r e 

near the nor theas t end of the m a i n orebody a s s u r e s White Pine a 

supjply of chalcopyrite concentrate through August, 1962. 

Haxdly..any..ge.ologic§l .9..?.. S*l?HfeyjS^M,J^5*'^ ^^® *'®®5 4!?.9'?L-

which couldjBrpji^e_or,.di»pro^^ t' 

\7 
oro^^dy^>r_the occurrencg.^9.f othejlL,orefcKSj41?..f-ih-t;b,e immediate .̂ Y 

•vicini^^_The rej^ional aad local geologic settings seein iavorable ^ ' * 

" ' ^ ' ' ^ " ' ^ "^ ^ ' • " ' " • ^ ^ • • • • • ' ^ " ^ ^ ' • " ' ^ " " • ' " • • • ? > y ^ 

iox the occur rence o:i more o r e . J vJ' is7 
...: . . . „ ^^ IM. . . ^ - -..-.---li-rlf:-.-'--^--'-!- - l . . l r , . . - : . - | : . , . . , . . . . i l : . , - : . - - - | - : ^ , - ^ . • . . . - - ' - ^ j j . . 

The total capital invastirient in the Ore Knob Mine is 

expected to be re turned by mid-19&2 according to the Mine Manager . 

Depreciat ion, development expenses , and depletion have resul ted in 

annual tax l o s s e s . The total am.omit present iy available for c a r r y 

over ia approximately $700, 000 .00 . This could r e p r e s e n t a 

substantial a s s e t to a pu rchase r . 

It is believed that Nipissing will sell Appalachian Sulfides, 

I n c . , î or iscrap or near sc rap valu<3. Perhaps in the o rde r of 

$350. 000.00 or l e s s , which would include surface and minera l 

r i g h t s . 

Valuation, making no provision for tax losses but for 

aniiuai payment oi Fede ra l Income Tax, ahowa a r e tu rn oi capital 

in 1.5 years and a DCF rato oi r e tu rn of 60% p lus . The economic 
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potential is considerably more favorable if the tax loss is applied. 

Careful economic analysis mAy reveal that the tax losa 

carry-over is a sufficient asset to justify purchase of the conipany 

without proving appreciable additional reserves . 
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RECOMMENDATIONS 

I racorrimend that we ajpproach f^ipissing a t once in an 

effort to negotiate an a r rangement ^or ultimate acquisit ion oi' 

Appalachian Sulfides, Inc. 

Two possible arran^emients a r e worthy of considerat ion: 

(1) A six>month8* option to purchase the company at 
a fixed p r i c e . Nipissing should agree to continue 
operation ox the mine and mi l l during the option period, 
even i; a decreased production ra te is n e c e s s a r y . 
During this period Copper Range would be able to 
xx'-akti a detailed financial analysis of the conr::paay. 
Sufficient geological and geopiiysical work could be 
accomplished to detect the possibility of an extension 
to diis p resent orebody. 

(2) A 30- or 43-day option to purchase the corxipany 
at a uxed p r i c e . During this period Copper Range 
should be able to make a financial analysis sufficient 
to de termine whether or not tlio tax loss c a r r y - o v e r 
i s a s se t enough to justify purchase ol the coxr^pany 
without proving extensive additional r e s e r v e s . 

In the la t ter case , operat ion of the property could probably 

be continued by the p resen t staff, iuasznuch as the major i ty a r e local 

people. Very few of the salar ied employees a re pern^auent Nipissing 

staff people, 
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PREaSNT 0.a£ RESERVE 

During my visi t in Jiily, 1961, M r . Phillip Eckriian, Min« 

Manager , s tated that y^ppalachian Sulfides, I n c . , would be lucky if 

the o re r e s e r v e lasted until nrnd-1962. Since then, additional o re 

has been encountered near the end of the 1120 level SW drif t , and at 

shallow depth near the nor theas t end of tho orebody (Plate I ) . 

The recaaining ia:iineable r e s e r v e is now es t imated at 

approxitnately i i S , 000 extractable ton.3. At the present nnining 

ra te of 923 tpd, tho r e s e r v e will las t through August, 1962. 

Ore oxists below the i I20 level drift between two faults 

shown on Plate I. Tha tonnage has not been doterminad. There 

a r e no plans to mine this pa r t of the r e s e r v e . 

PAST GEOLOGICAL & EXPLORATION WORK 

During July, 1962, tha only exploration work in p r o g r e s s 

was continuation of the 1120 level SW dr i f t . The drift was being coni 

tinued in a southwesterly direct ion in hopes of encountering m o r e ore , 

Obviously, this approach fails to recognise the domiiuant rake of the 

orebody. At the time of my January v i s i t driving of the drif t had 

been discontinued and no exploration work was in p r o g r e s s . 

There a re no pians to explore for a possible extension 

down r a k e . Recently, however, three or four dr i l l holes have been 

planned for a liniited a rea near the norti ieast end of the orebody. 
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No detailed geological work has been done in the Ore Knob 

artiia by the U. S. G. S. or Univers i t i es . The U. S. Bureau of Mines 

n-iade an iav«:stigatiou oi the ndne in i94fc.*'^ Twenty holes were 

dlauiond d r i l l ed . All but four of these .tailed to in te rsec t the orebody. 

Appaloichian Sulfides, I n c . , has done a liniited aniount of 

surface geological mapping. They have also run l imited ground EM 

and ground magnetic t r a v o r s e s in the intemediate vicinity of the mine . 

Strong .SM and magnetic responses were rag ia te red at the nor theaat 

sad of tiie onsbody. 

EXPLQRATia^ VIEWPOINT - - NIPISSING 

Apparently Nipissing is re luctant to expeiid exploration 

funds, par t icular ly In the Unitad Sta tes . EciciTian stated that 

Nipissing feels it eas ier to buy an orebody than tind oiie. There 

is a lot to be said for tliis viewpoint, but I believe the expenditure 

of exploration money is well worth while in seeking extensions oi: 

luiown orebodies or other orebodies within a known d i s t r i c t . This 

auervis par t icular ly true o.. ths Ore Knob a r e a since it l ies withiii a 

belt Ol nidssive suUide deposits (of the Ducktown type) extending 

iron southwestern Virgliiia to aaBtorn /Uabama. 

Sciaiian aiid geological stafi feel that tivo nauis and n-aar 

vicinity have not been proper iy tes ted. They baiieve additional 

N / 

( i ) Bal lard, T. J . , & Clayton, /\. B . , Iiuvestigation of the Ore Knob 
Copper Mine, Ashe County, North Carol ina , R . I . 4341, Sept. i94S, 
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exploration bets exist and would favor further exploration 

expendi tures . 

There a re several r easons for Nipiss ing 's re luctance to 

expend exploration funds in North Carol ina: ( i ) They have recent ly 

purchased an in te res t in the New Brunswick proper ty fomier ly ovimed 

by St. Joseph Lead Con^.pany. They a r e engaged in development work 

and prefer to place their n^oney in this venture and developm^ent, 

and production fronr- Copper Rand Chibougamau in which they owned 

484,000 sha re s as per Decen^ber 31, I960; (2) They use the geologic 

consulting firn:: oi James and Buffani who do not favor further 

exploration expenditures in North Carol ina . 

W . F . James is a d i r ec to r of both Nipissing and Pa t ino . 

ASSETS QF APPALACHIAN SULFIDES 

The total capital investn^ent to date i s approximately 2 .9 

million d o l l a r s . 

Surface 6t Mineral Righta 

About 530 ac re s of surface and 2,CX)0 a c r e s of n n n e r a l 

r ights a re owned outright. Cer ta in of the mine ra l acreage in the 

southwest end oi the t rac t c a r r i e s ai\ obligation requir ing Appala

chian Sulfides, or its successor s and a s s igns , to pay a $0.05 per 

ton royalty to the former owners on rock niined trom the p roper ty . 
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Physical Asse ts 

The major physical a s s e t s consist of iT»inin<j;, zralling, and 

shop equipasieat and supplies; six staff houses ; One office building; 

hoist house (with two con^pressors) ; c rusher house; mil l (1 , 000 tpd); 

shop; changohouse; warehouse; 2000-foot capacity hoist with two in 

balance 4-ton skips ; e t c . In addition, there i s a soft ball diamond, 

swimming pool, and 3-hole golf course on the p roper ty . 

Tail ings 

The p resen t tailings pKsnd contains 300, 000 recoverable 

tons of pyrrhoti te - pyrite concentrate which runa slightly in excess 

Oi 90% connbined i ron and sulfur. Tes t work previously done by 

Appalachian Sulfides indicates that the concentrate wili contain about 

40% sulfur and 30% iron and can be made with re la t ive e a s e . iUthough 

freight to White Pine wo\ild be prohibit ive, thore may be a potential 

m a r k e t within the general a r e a . Tennessee Copper Con^pany p r e 

viously showed an in teres t in the concentra tes for use in acid m a n u -

l ac tu re . They m a y still be potential custoxners . 

Waste Rock 

Ths State and County Highway Depar tments purchase 

waste rock for use as road m e t a l . Apparently there is a ready 

n a r k e t for the rock it crushed. Eckman calculates a gross value 

oi approxltiiateiy $20, 000.00 in p resen t waste rock p i l e s . 
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EMPLOYEES - - MANAGEMENT AND LABOR 

There a r e present ly 200 envployees of which 20 a r e 

sa la r i ed . The organization is non-union. Union represen ta t ion 

has been voted down on two occas ions . The wage scale is m o d e r 

a t e . Majority oi erriployees a re local r e s i d e n t s . Mos tof the 

m i n e r s a re f a r m e r s . Management and labor re la t ionship seen'iS 

excel lent , 

GEOLOGY 

Ore Knob ia situated in mountainous country between 

tha c r e s t of the Blue Ridge Motintains to the southeast and the 

Ridge and Valley Province to the nor thwest . Elevation of tho 

XYxain shaft is slightly over 3, 000 feet . Maximumi rolief in the 

Ore Knob a r ea is SOO ieet; average relief is about 400 feet . 

The deposi t probably occupies the in tersec t ion of 

shear zones in the Carolina and Roan gne i s se s . It may be 

re fe r red to as a f issure vein depos i t . The gneiasic country 

rocks strike N 64** E and the foliation dips southeast . Average 
(.i^cAti'i-l-r^rU'T^ 

dip^of country rock in the vicinity of the orebody is generally 

l e s s than 60 . 

The kiiown orebody ia a southwester ly raking lense 

shaped ore shoot approximatisly 3, 000 feet long, 400 feet wide^ /U tt̂ ^ v c -̂ -̂  ) > 

and up to more than 40 feet thick. Its s t r ike is essent ia l ly the 
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saiTfie as that of the country rock. The angle of rake is 15** to 20**. 

The nor theas t end oi the orebody exhibits a slight dip to the south

eas t , whereas the dip becomess uaar iy ver t i ca l toward the cen t e r . 

Dip vari«is considerably throughout the length oi the orebody. The 

change in dip var ies fron:. 60® to ve r t i c a l . 

Near the bottom oi the ore shoot a second minera l i zed 

zon& is found in tha hanging wall and l i e s near ly para l le l to the 

inain ore sioae. This is called the south vein. Intersect ion of the 

.south vein and jxjain vein impar t s a t rough-l ike coni i jura t ion to a 

lar^^e portion o^ tlxe orebody. 

Flexuring exhibited by changes iu dip and the in tersect ing 

lauit planes, both stepper dipping than .foliation of country rock, a r e 

probably very hr;portant Xactorein the localisat ion of o r e . 

'Within tha mass ive sulfides oi the orebody a r e 
lOuud roundevi «uid rotated iragn^ents oi quar tz n^id 
sUiciiied and epidotixed country rock . Contacts 
with the»e fragrtjents a re often sharp , though 
usually they show some evidence of replacem.ent 
by o re n d n e r a l s . These .iragmtt^nts may r e p r e s e n t 
r emains oi. breccia blocks which have been part iaUy 
or <iimo3t wholly replaced . "̂ ""̂  

Within lki& orebody the Important sulilds n . ine ra l s a r e 

pyrrhot i te , pyri te , chalcopyri te . and spha le r i t e . The sulfides occur 

ID intirtiate ni ixtures or in zones in which pyrrhot i te , pyr i te , o r 

(2) Brown, H. 3 . , Geology of the Ore Knob and .Elk Knob Copper 
Deposi ts , Nor tit Ca.r olina, Student Report , i93c:. 



Page i l 

chalcopyrite p redomiaa tea . The la t ter im usually the c a s e . The 

orebody contain.3 an average of about 3Z% total jsuiiide.^ of which 

about 17% ia chalcopyr i te . An individuai aona in which one sulfide 

pr€dozi:inate>s does xiot seea* to be r e s t r i c t ed to any par t icu la r par t 

of the total orebody. The ent i re orebody pinches and swells con-

isiderably. There a r e no obvious changes in ndner i^ogy fron;< top 

to bottoni of tl^e orebody|which suggests the improbabili ty of a n o r e 

extension down r a k e . 

EXPLORATION POT.tiNTIAL 

The regioual and local geologic acttiag suggests a possi

bility xor the occur rence of mora o r e . 

The mo-at outstanding possibil i ty seerriS to be additionai 

ore along a projection oi tli-i; prsdoxjiinant rakt: tit depth below 

elevation 2, QOG feet. Nothing has been dono to investigate t h i s . 

It i s possible that tixe p resen t orebody n^ay be greatly r e s t r i c t e d 

iiaar tho 1̂:16. of the 1120 level S'W drift and will open into a l a rge r 

orebody down r a k e . The orebody may even pinch out con-jpletely 

and reoccur at dsptla. 

A second posasibiiity ia the occur rence of other nearby 

orebodies lyiî ^^ para l le l to aiid in tlie sat^ne plane â j the known 

orebody (Plate 1). 
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A third possibi l i ty i s the occur rence oi other orebodies of 

the same type within the goneral a r e a . These would probably str ike 

para l le l to country rock foliation but could be s t ra t igraphical ly higher 

or lower than the Ore Knob deposi t . A nurnber of other occur reuces 

have beea repor ted . Oue such deposit i s a t Elk Knob situated about 

&. 6 a i r m^lles north of Boone In Wautauga Co\mty. 

The regional geologic sett ing, distr ibution of many 

maassive suitide deposi ts in a narrow belt extending from Virginia 

(3) to /siaban'ia, ^ ' and numerous copper shows within A lb -mi l e radius 

Oi Ore Knob strongly suggest the probability for otiier chalcopyri te 

depos i t s . It i s incon^patible with my explorat ion thinking to accept 

the Ore Knob deposit a s a unique, singly occur r ing orebody. 

VALUATION 

In prepara t ion of a pre l imioary valuation, it i s assumed 

that an exploration expendi ture^^ df $250, OOG. 00 will r e su l t In the 

discovery of i , 250, 000 extractable tons of orm yielding 33 r e c o v e r 

able pounds Oi copper per ton. This is the same size t a rge t a s the 

Ore Knob deposi t . 

(3) The Ducktown d i s t r i c t is situated witiiin tiii« bai t . 

(4) Trea tad as developrr.eiit and oxpeniseci over two y e a r s . 
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Production at 1, 000 tpd and a m a r k e t level of $0. 3C suggest 
a r e tu rn of capital in 1.5 y e a r s and a OCF ra te of r e tu rn of 60% p lus . 
Remaining assumptions upon which valuation is basad are enumera ted 
in Appendices A through D. 

Table I 

Analysis of Income fe Cash Flow on a 30^ Market 
2/ iOth8of 

F i r a t Second Third Fourth Fifth 
Year Year Year 

(F igures given in 
thousands of d o l l a r s . ) 

Net Sales - Concentra tes (1) 

Year 

2.242 2.242 2,242 2,242 

Year 

Expenses ; 
Operation Costs @ 

$6.00 per ton 
Developmisnt Costs 
Depreciat ion 

Totals 

Income Before Taxes 

Fede ra l Income Taxes; 
Net Income Before Tax 
Less Depletion .fallow. 50% 

1, oOO 
125 
Si 

2. 006 

236 

236 
iie 

1 

2. 

SOO 
123 
97 

022 

220 

220 
ilG 

1 

1 

800 

119 

919 

323 

323 
I6i 

i 

i 

800 

160 

,960 

2&2 

282 
141 

360 

33 

393 

35 

53 
27 

Taxable Incomte 118 110 162 141 28 

Tax® 30% on fir at $25,000 7.5 7.5 7.5 7 .5 7.5 
TaxiS32%onexGessof $25,000 46.5 44.5 71 .3 60.S 1.5 

Total Fede ra l Income Tax 

Net Income 
Add Back Depreciat ion 

-Salvage It Scrap Value 

Lese Capital Additions 

Annual Cash Return 

5fc 

211 

52 

215 

79 

313 

66 

324 

ISO 
81 

261 
50 

I6fi 

97 

265 
50 

244 
119 

363 
50 

214 
160 

374 
50 

46 
33 

35 

114 

114 

(1) Production - iOOO tpd; or 56 .6 tona concent ra te /day; 
or 17,650 tons concen t ra te /yea r . 
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Year 

0 

i 

2 

1 

4 

Note; In an effort to be a s severe as possible 
in making a p re l iminary valuation, no provision 
was made for the tax loss c a r r y - o v e r . Instead, 
it is assumed that Fede ra l Income Tax will 
actually be paid . 

Table II 

DCF - Computation 

Cash How 
$ 

(350,000) 

211,000 

215.000 

313,000 

324,000 

114,000 

+ 827,000 

P r e s e n t Worth #60% 
% 

100.G 

75.2 

41 .3 

22.7 

12.4 

06. e 

Discounted 
Cash Flow 

$ 
(350, 000) 

159,000 

89, 000 

71,000 

40. 000 

8.000 

+ 17,000 

DCF Rate of i \eturn = 60% + 

EXPLORATION METHODS 

The f i rs t explorat ion approach shoudd be an investigation 

for extension of the known deposi t down r a k e . Angle holes dri l led 

ivotn the surface to in t e r sec t a projection of the rake a t depth a r e 

subject to a high degrae of e r r o r . Resul ts from such holes could 

be inconclusive. Dri l l hole deviation could be responsible for 

i iusaing tiie projected t a rge t . 
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A3 a f i rs t phase isxploration effort, the following approach 

is recontmended: 

(1) Project ion of the long axis of the orebody. 
This should be made by a careful s t ruc tu ra l 
ana lys i s . Analysis should take into cons ide r 
ation flexuring ref lected by changes in dip 
within the orebody and the in te rsec t ion of 
the fault planes whore known. A number of 
different project ions will be n e c e s s a r y in 
making the ana ly s i s . 

(2) DriUing a ver t ica l hole 300 feet SW of the 
end of the i 120 level SW drift to pa s s 100 teet 
below th© project ion, an angle hol© at 650 feet 
ainied to in t e r sec t the projection, and a third 
ver t i ca l hole at 1, OOD feet, in the hole, S.M 
would be run on each . If mass ive sulfides 
occur within 200 feet of atty hole, an EM 
response should be r e g i s t e r e d . With luck, 
any or all of the three holes above could 
in te r sec t o r e . 

Fu r the r exploration would be dependent upon r e su l t s of 

th« p re l imina ry s teps above. 

Est imated cos t of the p re l iminary phase — $35,000.00 

to $40. OQO. 00. This es t imate is based on $i 800 feet of diam^ond 

dri l l ing a t $5.00 per foot and $6, 000.00 for the EM p r o g r a m . 
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APPENDIX A 

Calculat ions 

r> 

As sumption s: 

( i ) Extension of Orebody = 1,250, 000 tons extractable ore 

(2) Average Recoverable Grade = 1. 65% copper (33^) 

(3) Cos ts : 
Mining $3.50 per ton 
Milling 1.25 per ton 
Fre igh t .21 per ton 
Other 1.04 yer ton 

Total - $ 6 . 0 0 per ton 

(4) Annual Mining Rats (300 days /yea r ) 

4 i . 000 tpd - 300. OOG tona o r e ; 

17, 650 tons concentrate 

(5) Mine Life 0.7 

% 1. 000 tpd = 4 . 2 y e a r s i/-'-'' 

(6) Est iniated Purchaae P r i ce 

Total Asse t s Including 

Surface 4t Mineral Rights = $350, 000.00 (See Appendix C) 

(7) Average Ratio ox Concentration = 17 : 1 

Es t imated Truck Fre igh t - Ore Knob 
to Railhead at Weat Jefferson - $0.30/ ton nsile 
Es t imated Distance = 12 mi l e s 

therefore 
30^ X 12 m i l e s + 17 (Ratio of Conc.)= $0.212/ton of ore 
Ratio of Concentration 

Concentrate = 28% copper (560 l b s . / t o n ) 
Ore - Recoverable Cu = 1.65% (33 l b s . / t o n ) 

therefore 
560*. 35 = 16.97 call 17. 
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APPENDIX B 

Pr i ce of Chalcojpyrite Concentra tes 

Copper - l e s s 1.0 unit \§ e lec t ro pr ice l e s s 2 .0^ 

Gold - l e a s 0.01 oa . N̂  min t pr ice 

Silver - less O.S oz . i« Handy & Harmon, New York 

Iron - deduct SiO^ + Al^O^, balance § 6<S/unit Fe 

Sulfur - deduct 1/2 Cu, balance ^ 6</uttit S 

Copper 

Gold 

Silver 

Iron 

Sulfur 

L e s s : 
Treatxiient Charge 

L e s s : 
Fre ight 

2 5 ^ 

$124.20 

2 .10 

2 .18 

l.SO 

1.26 

$131.54 

15.00 

$116.54 

16.53 

$100.01 

Market 

3011 

$151,20 

2 .10 

2 .18 

1.80 

1.26 

$156.54 

15.00 

$143.54 

16.53 

$127.01 

32<S 

$162.00 

2 .10 

2 .18 

l.iiO 

1.26 

$169.34 

13.00 

$154.34 

16.53 

$137.81 

35< 

$178.20 

2 . 10 

2 .16 

i.SO 

1.26 

$185.54 

15.00 

$170.54 

16.53 

$154.01 
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C a s h Out l ays 

P u r c h a s e P r i c e : 

P a g e 18 

Land 
M i n e r a l R i g h t s 
D e p r e c i a b l e A s s e t s 

$25 , 000 
2 5 , 0 0 0 

3 0 0 , 0 0 0 

D e v s l o p i n e n t E x p e n s e s : 

$330, OOG 

1st Y e a r 
2nd Y e a r 

$125 ,000 
125 ,000 

iquipxriant R e p l a c e r r . a n t s : 

$250. OOG 

ist Year 
2nd Year 
Srd Year 
4 th Year 

$ 5 0 , 0 0 0 
5 0 , 0 0 0 
50, 000 
50, GOO 

Salvage V a l u e s : 

$200 ,000 

Land 
D e p r e c i a b l e A s s e t s 

$ 2 5 , 0 0 0 
10, OCO 

R e c o v e r a b l e § 4 . 2 Y e a r s 
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Life of P rope r ty — 4.2 Years 

Depreciat ion Schedule: 
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Year 
(Figures given in 
thousands of d o l l a r s . ) 

Purchase & Depreciable A s s e t s : 

30Q000 less salvage 

Year 1 Re plac errs ent 

Year 2 Replacem»ent 

Year 3 Replacem.ant 

Year 4 Replaceir.ent 

4 
P a r t 

5 

69 

12 

69 

12 

16 

69 

13 

15. 

22 

69 

12 

16 

22 

ii 

14 

1 

3 

6 

9 

Totals 81 97 119 160 33 
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Report on 

THE ORE KNOB MINE 

Jefferson* North Carolina 

Nornian R, Rivard* 

and 

Otto Scholl** 

•((Mine Superintendent, 
Champion Minet Copper Range C o . , 
Pa inesdale , Mich. 

•*Mlne Captain, 
Champion Mine, Copper Range Co. » 
Painesdale , Mich. 



GENERAL EXAMINATION OF THE GRE KNOB MINE 
JEFFERSON, NORTH CAROLINA 

Purpose and Scope bf Examinatiaa; 

The purpose of my examination of the Ore Knob mine was to 

obtain a general operat ing knowledge of the proper ty and, m o r e specifically, 

to observe p re sen t mining methods, prdyen ore r e s e r v e s , probable and 

possible o re r e s e r v e d , and pOssibld future developnaent p rospec t s . F o r 

the mos t pa r t the contents of this r epo r t a r e only presen ted in a general 

way except for the mining aspect . Mr . Otto Scholl, Mine Captain of the 

Copper Range Company's Champion Mine, has writ ten a short r epor t oh 

the mining aspec t s of the Ore Knob mine^ a copy of which repor t i s attached* 

Geography: 

Information available in Copper Range Company f i les . 

History; 

Legalj productive and financial history available in Copper 

Range Conapany files* 

Geologyt 

The Ore Knob mine is a fissure vein deposit hiaving a general 

o o 

s t r i ke of N 65 E and dip of 65-70 SW. The host or country rock is 

granite gneiss . Mineralization of copper has been through replacement of 

the original gneiss by siilphides, the main copper svdphide ore being 



chalcopyri te . F r o m mine observat ions there is a pronounced thinning 

and thickening of the vein both ver t ica l ly and horizontally within shor t 

dis tances In the vein. In general Ore Knob mine management thinks the 

vein is pinching out rapidly beyohd 2500 W (see mine niap). Assuming 

this is t rue the p resen t naine strongly would indicate a local ore shoot 

with a definite r a k e . 

F r o m my observations t h r ee poss ibi l i t ies exist for the proposed 

pinching out of the vein beyond 2500 W: 

1. Since the country rock is Upper P recambr i an , m o s t 

of the vein has been eroded off and the bottom l imit of economical o re 

has been reached; 

2„ The presen t mined a r e a miay only r ep resen t a local o re 

shoot in the vein as i s the case in many fissxire vein deposi ts . It i s a l so 

ve ry possible the ent i re vein is only a "f inger" vein from a much m o r e 

extensive ore body at depth. In such a case it would not be unusual 

to have the p resen t s t ruc tura l conditions near 2500 W; 

3. The rake of the vein may be s teeper at depth. 

No s t ruc tu ra l changes were observed to form a conclusion which 

of the three possibi l i t ies exist . There has not been enough development 

work to support any of the th ree poss ib i l i t i es . 

(2) 



Ore R e s e r v e s ; 

As of May 1, 1962, M r . F'hillip Eckman, Mine Manager, 

es t imated the provcin Ore r e s e r v e s were 77, 545 tcoiiB at 1.86% copper; 

th is es t imate was calculated on 26,595 tons broken at 1.77% and 

50, 950 tons unbroken at 1. ^ 1 % , The 77, 545 tons will be obtained from 

shrinkage stoping, subleyel stoping and p i l la r r ecovery . The a r e a s of 

p resen t mining a r e shown in r ed on the map). In view Of m y examination 

of the p roper ty I feel this figure i s conservat ive and acceptable . I believe 

this es t imate could be projected to 100, 000 tons from my examination of 

a r e a s A, B, C, and D shown on the snap. Mr. Eckmsui priedicted the 

mine will be depleted as of Septeinber 1, 1962 under the p re sen t operitting 

program, of 77* 545 tons of reiserve. 

Es t ima te of Ore R e s e r v e s : 

P roven : 100, 000 tons (conservative figure) 

Probable : JUbck of o r e outlined oh map and e x t ^ i s i m 
or ore beyohg 2500 W. Minimum of 64, 675 
tons @ 1.5-1,75% 

Poss ib le : Beyond 3000 W, below 982 level between 500 W 
and 1500 W and 3000 W (1.25-1.50%) 
Recoverable ore from old shrinkage stopes 

(3) 



Mining Methods and Coats: 

The accepted method of mining at Ore Knob has been shr inkage 

stoping. Stope widths have var ied consiiderably in the main yein; and a r e in 

excess of 30 feet wide nea r the kec»l ( intersection of main vein and upper vein). 

The haulage levels a r e driven in country rock with loading c r o s s - c u t s to the 

vein. E imco M-21 loaders fill 2- ton s ide-dump t r a m c a r s . Bat tery 

locomotives a r e used fbr t r ammihg . The ore is s tored in a s torage pocket 

at the shaft s ta t ion . In genera l , dr i l l machines , dri l l s teel , caps and 

blast ing agents a r e the same as used in the Champion Mine. One could not 

observe any definite dr i l l pa t te rn ei ther in shrinkage stoping or sub- level 

stoping due tb the U n i t e d amount of mining. 

Surface Equipm^ent;; 

The surface equipment including hoist , compresso r , shops , 

e tc , a r e in ve ry gpod condition. 

Under grotmd Equipment! 

In general underground equipment was not kept in an o rde r ly 

mfumer. The ent i re underground operation appeared t c be quite inefficient. 

It is my s incere belief that imdergroimd efficiency could be improved 

15 to 
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P a s t Mining P r o g r a m : 

In general the bre body has been '*high-graded"; the ore body 

has not been exploited to the fullest extient for the overal l benefits of the 

conapany; an excessive amount of marg ina l o re was hot exploited due to 

high operational cos t s . The p resen t mine wprfcingB a r e rapidly being 

des t royed by pulling crown p i l l a r s of high griaide (see minemap)*: By 

pulling the crown pillilrs such a s indicated on the 9th level , probable 

o re above such stopes a s 981-3 , 981-4, and 981-^6 will only be mined in 

the future with acce lera ted developmeht cos t s . I do not reconamend 

pulling crown p i l la rs at the Ore Knob m i n e until al l future ore poss ibi l i t ies 

have been studied; this p rac t i ce should be stopped immediate ly . 

P roposed Mining Method Ore Knob Mine; 

The ore body lends i tself very well to shrinkage stope mining. 

A combination of loading chutes and c r o s s - c u t s covdd be used depending on 

the width of the veins ascer ta ined during development of new l eve l s . The 

o r e appea r s to be moderately hard ; however, with supervised dr i l l ing 

good fragmentation can be obtained using anlmoniunni n i t ra te pe l l e t s . 

It appears to be more advisable to sacr i f ice the higher grade and concentrate 

on an axouxal production of 240, 000 to 300« 000 tons , with heads averaging 

1.25 to 1.50% copper. The t r a m c a r s a r e a t l eas t 50% too smal l for this 

type of operation, thus requir ing excessive t r a m m i n g t ime for a smal l 

tonnage. 
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With respec t to the es t imated r e s e r v e s below the llZO level , 

if t ime can be allowed for sound developmeat, it would be advisable to 

const ruct diimp pockets at the shaft and tram, di rect ly on thjsf leVel; however, 

a winze is acceptable if additional ore r e s b r v e s cannot be found e l sewhere 

in the xnine. 

Mine management es t imates 15% dilution in the Ore; howeybr, 

what they consider dilution i s mineable ore at the Champion Mine. The 

hanging is not well defined at this Ote Knob mine since it i s not si definite 

contact simiilar to the F i r s t Eas t lava flow. 

Since ore r e s e r v e s a r e a wasting a s s e t , any deveilopment p r o g r a m 

should be planned so that the fullest ret i irn can be rea l ized from a developed 

block of ground, 

Recommendatibnis: 

Upon examining the Ore i ^ o b mine it i s my opinion the p re sen t 

act ive fnihe i s depleted of o r e r e s e r v e s except for 100, 000 tons of o r e which 

can be r ea l i zed frbm the active Workings and a few new dbvelopment p r o g r a m s 

in p r o g r e s s ; however, the potential of finding additicmal ore r e s e r v e s beyond 

3000 W a r e good. With g rea t e r efficiency, 125,000 tons of 1,50 to 1.75% 

copper may be rea l ized frooi below the 1120 leve l ; The mine definitely 

war ran t s additional exploration work. 
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The Ore Knob Mine is ve ry s imi lar to the Chan^>ion Mine at 

Pa inesda le , Michigan, The avera,ge grade i s abbve 32 pounds p e r ton asf 

compared to 16 pounds per ton a t the Champion Mine, Mining methods , 

equipmient and operating conditions a r e s imi la r to the Champion Mine; 

however, the overal l mining cos ts a r e 3i3% g r e a t e r . An efficiency study 

of the operation appears to be in o rder p r io r to purchasing the proper ty 

to investigate operational c o s t s . 

May 15, 1962, 

^-'-c-^-'^y^ - : : ^ .7 j - ^ - '̂c . J 
Norman R, Rivard 
Siiperintendeut Chanapion Mine 
Copper Range Company. 
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GENERAL EXAMINATION OF THE ORE KNOB MINE 
JEFFERSON, NORTH CAROLINA 

Report by Otto Scholl 

Mr . Norman Rivard, Champion M^ne Siqperintendent, and I left 

Houghton oh May 8th for Jefferson, North Carolina, to inspect with Mr, 

Ches te r ©• Ensign, Chief Geologist of Copper Range Company, and r epo r t 

on th« Ore Knob Mine, We a r r i v e d at the Ore iSnob Mins on May 10th and 

left on May 11th, a r r iv ing back in Houghton on the evening of May 11th. 

We spent one and one-half days inspecting the p roper ty . 

There a r e severa l p a r t s of the operation I observed during the 

visit ; 

(1) The surface buildings and equipment a r e in good r e p a i r . 

(2) The underground production equipment, such a s Jack-leg 

machines and rock handling s c r a p e r s a r e edso in good 

r e p a i r . 

(3) The following changes , I bel ieve, would improve production 

efficiencieet 

(a) Two mine r s a r e working with one mLachine; use one 

miner to a noachlne, 

(b) Increase the footage dr i l led p e r miachine shift. 

(c) Presen t ly , one t ra in is used for hauling o r e and 

the nauckingmachine and opera tor stand by waiting 

for the t ra in to ret i i rn. By using two t r a in s , t he re 

would be very l i t t le stand by t ime . All c a r s should 

be filled to capacity. They were being loaded to 3/4 

capacity during my observat ion. 
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(d) Uae the eame ehift schedule as is being ueed at 

Champion: 7 A,M. to 3 P .M. and 6 P .M. to Z A.M, 

for miners and three shifts for tramming, 

(e) Remove all ore from stopes that has commercial value, 

preeently eome 2,5% ore is left in stopes as waste. 

(f) 2,5% and lower grade ore would be commercial if 

tramming efficiencies were improved, 

(g) £b cases where the drifts show commiercial grade ore, 

the drift should not be stopped when the vein narrows. 

(h) A drift should be driven below the l l t h level, this 

area miay have possibilities, 

(i) Ucie longer roof bolts to hold up the hanging wall. 



CHAMPION MIKE 

Tonnage and; Costs p e r Tdn for 
12 mphthiE>eripd ended April 30 / 1962 

Tons Broken 

Tohs Milled 

Tons Hoisted 

Tons 

270,138 

295*668 

299*423 

Costs peir Toh 

Sub Drift 

Breaking 

Level Haulage 

Shaft Haulage 

Uhderground Cieneral 

JUnwaterihg 

Hoisting 

Crushing 

Surface 

Transportat ion 

Stamping 

Industr ial Accident 

Office 

General Expense 

Smelting 

Overhead 

$4 0258 

i7905 

.4137 

•0712 

;0969 

4 1552 

,0864 

.0864 

.0415 

.4598 

.8736 

,0316 

.0399 

. 2208 

.3500 

.2701 

Total Cost per Ton $4. 0134 
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• STTOTq.:7AaX3 ,i3rAox q.'î suoTq.'3.iq.'X80"OO aqx^iAu OATSS'om 9.1001 

iT^T-. T^A^x 00::; '5T.-[q, ai:?au i^xi'ST^s-^s cixsodep 8J0 9uq- jo suotq.j:od 
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a massive replcceiiient type deposit. There are no known 

breccia blocks found as is the case in the Kbii; vein and 

there are areas of the south vein that are altiOst entirely 

coEpo;;ed of liiassive pyrite. The footvv̂ .ll and hanging Tvall 

shoi:; very little:, if any, i'loveiiient along their planes. 

More evidence to support this point is the greater •vidth 

of the south vein coiuposed to the inain vein and thc:..t through

out the entire ore body there seenis to be a zoning from high 

to lOT̂  with regc:rd to the percent copper around the liitih 

concentration of chalcopyrite sones. 

Tiiere aro, t.vo normal fai.ilts of note (See Plat:„: f ' l in 

pocket.) The throw of these fai:lts hi.s b-en difficult to 

calculate exactly and it is the vvriter's belief tha.t 

pos:;ibly these faults, in conjunction "Adtl"̂  otl.er post ore 

faults fi::rther do\?n the pli.;nge way be of priiue interest 

in the vieiv of potential exploration. It is believed thê t 

the ore belô .v the ll'r'O level is a result of such faulting 

. (See Plate d'l in pocket.) South:vi'esterly beyond the fault 

number tv/o (See Plt:te v/'l in pocket) the ore body tends to 

pincli c.nd swell more intently than in other aroc.s of the 

iiiine and this characteristic could be the result of furth.er 

structural control. 

V^ I have reed Chester 0. Ensign's, chief geologist for 

Copper hange Coiiipany, report on The Ore Knob Mine of Ap"; alachian 

Si:ilphides and concur aliijost-vvholeheartedly v:ith. IdLs findings;) 

the enceptions having been ;uention3d above. 



/ 

T r P O n O f - ^ T P ( " . r i ' . ' r c . 'X 'P . ' ^P r i T ' T ' " ^ - ' - ' ^ i.-O^-.'iO .Jj.vj.XO •.-. 1..-J.. !_• J- J - ' j j j i ;.J:•.X X v . . i , L.-. 

The v;riter ha:-; the highest regard for the ability of 

the present mine manager and his staff at Ore Knob. It 

is felt tint there are areas uithin the mine operation 

where a raise in the m£:.npov.;er efficiency rate vvould make 

for greater end profits. 

The most effective mining methods have been shrinkage 

and bench stoping. Cut and fill stoping was tried but 

v/ithout success. 

The property hc.s been geologically mapped ca;d a greiuad 

magnet a.ud E.k. sarveys m&de. The JMapping end groaind mc.gnet 

survo:y did nut sbiov:' anything notevvorthy. The exact results 

of the E.M. survey are unknov^n. The ground magnet survey 

was only effective from 500 to 500 feet below the surface 

of the ground. This could not hove penetrated to a depth 

sufficient to expose other ore deposits in the area. 

Becent surface diamond dri] ling -̂z&s begun in Ai/ril, 

196'B. Four holes were dri].led to depths ranging froni 

approximately 400 feet to 700 feet. These holes .̂vere un

productive . 

Y The old mine dump located ap;a"o.;:imately 2oQ0 feet north

east of the '.varehouse (See Plate i7- in }/Ocket) has apuroximately 

10,000 tons of o'cie percent broken muck lying on the 

surface. 



The present active iuine duiisp has high grade chalcopyrite 

scattered throughout it that coxi3.d perhaps be recovered. 

Due to the pillar recovery prograim nov; ander aay, certain 

area.s in the mine j:::ĉ.ve become v.eakeneG along the gneissosity 

plc.nes to the extent that safe liiining ;; ractices are prohibitive. 

It bears L;ention here, that in determining the ore reserve 

figures in this report thought as to :;afe mining v,:as given 

consideration only in a few instances. The safety factor 

should be given aore emphasis as the rock types become less 

sturdy and require more timber with depth. 

The State of i-orth Carolina is interesting fron: a 

geological a.nd mineralogical standpoiiit. (See Enclosure 7 1 

in Pocket.) hê:.-r Scotville, hortP Caroline ;diich is located 

about 15 auto miles northeast of Ore Knob is a native copper. 

outcrop which. I consider worth investigating. 
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Snyder^ F . Gr, <^ . , 1950, Syiŝ ;s8@iuai on Blneral resources of tbe ssaitheastem 
IJnited Sta tess lOzsixville, Itenn,, ^nnisssee Uhi^. P r s s s , 236 p . 

S t s e l , W. G.;p 1952, ^he e a s t e m Piedsssot pegmatite d i s t r i c t of Ii^rth Carolinas 
fforth Oa.rs'linffi iH'ff. ISineral Resources Inf. C i rc . 9, 13 P« 

Stuckey, J . L . , 1937« 'SskL'i deposi ts ef ISeorth Carsiliisas Boon. Oeoliogyj, T . 32, 
p . 3XX)9-10l8. 

_̂ _̂ __̂ ^̂ ^̂ _̂ ^ 1 9 ^ , Bari te depos i t s i n Itorth Carolina, i n Ifeidasuse, W. H,, e d . , 
"<5re deposits e s r e l a t sd t o staructaureLl featuress Princeton, IT. J . , Princat@n 
Utaiv, Press , p . 106- i{^. 



stuckey, J. L., 19lv2, Pyrophyllite deposits of Iforth Carolina, in Hewheuse, W, .H.; 
ed.. Ore deposits aa related to structuzsJ. featuress Princeton, N, J,, 
Frineeton Uai\r. Press^ p. 170~171o 

__ 19^7* Kaolins of lorfch Carolim: Am. Inst, Mining Metall, Engineers 
Trans., v. 173* P- ^7-5^; Ifech. Paper 2219; reprinted as Iforth Carolina 
State GoUc, School of Eng., Reprint Bull. 1, I9U8. 

_̂  1959, Resources ar^ utilization of Iferth Caralina pyrophyllitei 
Sng., ̂ c 10, no, 1, p, 97-99<' 

Stoickey, J . L , , and Fontaine, Jaasss, 1933, Occurrence a a i physical proper t ies of 
Iforth CaroJdiB, saarbler, Ifer^i Carolina Univ., Eng, Expt, S t a . , Bul l . 5, 

Coll„ R e c , V. 33, no,, 5 ) , 2** p . 

Stuckey, J . L . , Hunter, C E . , and burdock, T. G., 19^7, I ndus t r i a l ndnerals of 
Horth Carol i iu ; pegHBtites ^^rked for uany products s l i n i n g & Metallxir^, 
V. 28, no, ii87, p . 321-325-

Stuckey, J . L . , .and S tee l , W. G., 1953, Geology and mii^ra l resources of Iforth 
Carolina; Iforth Carolina Di^. Mlnarai Rcsourcses Educ= Ser . 3 , 35 p . 

Uo So Rireau of Mines, 1922^——, Tbe ndneral industry ©f Iforth Carolina, chapter 
in Mnera ls yearbook; Annual jub l i ca t ion , 

¥an Som, E. C,^ 19^8^ fa lc deposi ts of the Murphy asrb le b e l t ; Iforth Carolina 
Mv. Mineml Eeaources a i l l r 56, 5^ P» 

Van Hom, E, C , LeGrande, J . R., and Jfcl^rray, L. L . , 19'*9, Geology and 
prelitainary ore dressing s tudies of the Carol i iu b a r i t e b e l t ; North 
Carolina Div. Mneral Resources Bul l . 57, 25 po 

Vfetson, To L , , and Laney, F, 3 . , I906, The bui lding and omsaasntal stones of 
fforth Carolina; Iforth Carolina Cteol. Sm-vey Bul l . 2 , 283 p . 

l^fhite, W, A..., 19M*-, I^sanganese dep5?sitB in Iforth Carol i ra (ad-wance .report)^ Iforth 
Carolina Diir, Mineral Resources, Minsral Inv. 2, i't p . 



\ 

GSXSLCXnC A® )̂P0!:21AP3SG MAPS 
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Report No. Z on 

THE ORE KNOB MINE .OF 
APPALACHIAN SULFIDES, INC. 

ORE KNOB, NORTH CAROLINA 

By Ches te r O. Ensign, J r . , Chief Geologist 



hUy 16, 1962 

Dr . JaxntiS Boyd, Pr^iSldent 
Copper ilaago Company 
630 Fifth Avenue 
How York 20, K. Y. 

Dear J im: 

Xhis ropare its fco a-upplenseiit nxy previcsus r^^port o£ March iiO, 

The appeadicas <Jf fer calcuiatlons suppor ting ecottomic and 
.toaa:)a,ge/grade figures pra£>«uted in th« body oi' tho repor t . They will 
aiso 'allow the geological conuntttee to chsck and vsrlXy itiiorinatiou 
preseutsd. 

The repar t was prepared iron5 information acquired during 
the visi t ox Mess r s . EziSign, Rivard, «t̂ nd ShoU to the Cro Knob property 
during tiie poriod ivlay 9 Uirough May 1 i , 

A separate repor t by Rivard ia i» the final stage of completion 
ahd will bs sent &B soon a s poseibls. 

Sincerely, 

Chester O. Ensign, J r , 
Chisi: Geologist 

COE/jmb 

CC; C. iSiiei»(Bi>. 
J , R. Eavid 
1. B. Joralisttiou 
Vv.P. iNichoUs 
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S r r a ta 

Pa^a 'i. Footnote (i^); .Should r o a d : 

F o r deta i l oi calculations* see Appendices II St I I I . 

Table I, Paragrapl> 3. Sentence 3; Should r e a d : 

^''**"^ Table II total ope ra t i ng coata 5̂  $ 6 . 0 0 / t d n a r e 
$120, 000 r e su l t i ng i» an opdr«i.ting proitiit . 

Addenda 

Pa-^a 'it Softtence 2; Should r e a d : 

Additional prof i t s o'i app rox ima te ly $ t l 7 , 000 can be 
r e a l i s e d on Septenxber th rough December product ion 
(Sge Ajg>pendix IV) . 

Table I ; Should be l ined in c o l o r s m.̂  ^ x a t tached e x a m p l e . 
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E.3T1MATE0 RJSMAlNING ORS RESEaVE 

Tlie rese rve estimate shown below was made by Donald J . 
H&thaway. Approximately 3.1.0, 000 tons oi ore retnain in place aa oi 
April I, i962. The ore occure in stopes or adj&ceat to preaeat niine 
openings (see Plate I ) . It is believed that 34% (i 67, 000 tone) of the 
rese rve ean be e»tracted at a profit. 

Ore Reserve aa of April 1, 1963 

Ore ' Grade &an^e 

10.5, OGC >.• 2,00% Cu 
176,600 {.50 - 1.99% Cu 
252.400 U2C> - ,1,49% Cu 
.5U), 000 .!. .00 - 1.24% Cu 

Just how much o: this remaining reserve (143, 000 tons) can 
b^ 3cnined &i}d milled at a proiit or break-even level iu uaknown. 

FUTURE PROOUGTION 

Tona in P l a c e 

105, 
71 , 
73 , 
57, 

000 
60ii 
800 
600 

inuring our AprU iSnaeeting, Dr . 3 . P . Ogryalo o:( Nipissing 
Mlnee Company, Ltd . , supplied projected production figures as follows: 

Tona yJy V/A 
Month Mined & Milled ft^MiU Head Grade Grade > Recovered ^ 

AprU, 1962 23,000 7-3 ^? f 40 lb s . / t on ^^ 38 Iba . / ton -̂ .̂ ^ ^, 
May, 1H2 24,000 " 7 - ' - ^ ; 40 lbs . / t on .'/•-'̂  38 l b s . / t o n -^'^-^ 
June, i W i 20,000 30 l b s . / t on 36 lb s . / t on 
July, 1962 -20,000 36 lbs , / t on 34 l b s . / t on 
Aug., 1962 20, OOP 36 Iba . / ton 34 lb s , / ton 

These iiguras wer® verified during ©ur recent t r i p . Barr ing no 
unjioreeeen dilficulties, the 3.bove production is reaiionably aeeured. 

Mr. Phillip Eckman, Mine Manager, conservatively es t imates 
this remaiaihg ©Ktractabie reserve ^ A:pril 3Q, 1962, as foUows: (See 
Appeudi» I): 



«-l^ «» 

Grade 

Tons Brokea 26,593 35.4 lbs . / ton 
Tona Solid (to bo mimd) 50,950 44. 0 lbs./too<^) 

TOTAL 77.54S 37. £ l b s . / t on 

Mr.JSclurnan'a eattmats znakes no proviaion ior jnining b«>youd 
the e»d of Auguat. V/o believe am additiooai 60, 000 to 30, QOO tona of 
profitable production id possible through the recnainiag foiur moati^s of 
the year (see Plate I)* In ordor to be conservative we shall use 60, 000 
tons at 37.7 pounds ol' e o p p e r j ^ r ton, recoverable. 

Toted catimatsd production, April through December, ia 
167, 000 tona which will yield 6, IQO, 000 lbs , oi galoable copper or 
about i,1,000 tons ot chalcopyrite coacentrate coi?,taiaing 2S% copyer. 

J5STIMATED OPERATING PROFIT BEFORE DSPRECIATION fe TAXSS^^^ 

Year 1962 A^pril -» Aujg. Sg|>l. » .Dec. 

Groa a Value oi Production $1,^06,000 $700,000 
Leas : F r t . & Tr@atc»eut Coata 3$4,006 aSQ, OOP 

Net Value of Production $ S22, 000 $450, 000 
Less : Oparatlng Costs 629, OOP 39C, OOP 

Operating Profit ^̂ ^̂ ^̂ 193̂ ,̂ 0̂00 ^ 60^000 

Eckman conaervatively est imates operatising proiit for April » 
August at $162, 000, l a the section on "Valuatiou" I uaed $17S, 000, i . e . 
apUt the dii'l'ereuce bet<ii'een Ecknian*s $162, OOO and my $193, COO. 

The above profit projections are baosd on Philllpa Brothej?a 
continuing as sales agent for Ore iCnob production until Oeceoaber 31, 1962. 

li it ia possible to diacontiuue using Phillips Brothers JiS sales 
agent by July 1, 1962, addltiohal prof ita cas b« rea l i sed . Provided t e r m s 
Oi" the present V/hlte Piae Smelter contract ean be applied directly to Ore 
Knob, an additional §35, 00v> in. operating profits can be roaliaftd on July 

(1) Allowance Jix̂ â 'e ior 15% dilution of grad« ol solid ore , 

(£) For detail ol' calculatlosiQ see Appendices/andiJLL . 
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and August production. Additional prolite ol approximatoj^ 1117. OOG can 
be realised on Septeinber through December production. ^ Total profit 
potential throu;^ end oi year then becomes $3@7, ODO if no provision i s 
noade ior s^qftenaing further oscploration or development. II prdperty i s 
pusr«:haaad by Copper Range, an exploration charge of about $80,000 
ahould bo deducted from profit projection. This asauznea that the entire 
$S0, 000 -would be sspeaded by Decombsr 31, 

VALUATION (Batimated) 
Ensign Ecfoman 

Apr. I , 1962 P e c . 31, 1962 Apr. 1, 1962 Dec . 31,1962 

Real Estate: . 
Surface 
Staff Houses 
WatchsKiau's House 
OXfice Bulldlag 

Xsiv^ntory 

Mine & Mill Equipmcnt( ') 

Oth<!»r Buildiriga 

Power Co. Rebate' '^' 

Add: Operating Proii ts 

$50 ,000 
39,GOO 

2 ,000 
5, 000 

100,000 

200 .000 

12»000 

50, 000 

Leas ; Sfeutdovsm Cotst 

.ESTIMATED POTENTIAL RSTURN*^* 

$50,000"^ 

2,000* 
_J5, 000-^ 

200, O0O« 

12,000* 

50,000 

$458, poo $358, 000 

23.%0Q.Q"^^ 

$593.000 
40,000 

$50,000 

49,000 

V, oeo 
10, 0(30 

100,000 

300, 000 

25, 000 

50, OOC 

$50, 000* 
49, 000* 
1,000* 

10, 000* 

300, 000* 

25, 000* 

50. 000 

$$53^ 000 

$385, 000 $4S.5, 000 

162. 000 

$647, 000 
40, OOG 

1607,000 

^ Clea:rad .Mter Conamissions and Sailing EK|»naes. 

^ f ^ X • ^-^^-^ '̂•-̂ •-

(1) Includes oi'iico and shop equiprrient. 

(2) Estimated present value0 

(3) Ooe a not provide ior eKplor ation e xpenditure, 

/ J Sooo 

I • ' 1 



The December 31 valuation is dhown to rel lect possible Uqui<* 
dation cash re turn il no additional or«» in discovered. 

The operating proiit oi $233, 000 in coluRin two above asauiviea 
a proiit oi $179, 000 through August aud $60,000 throu^i Uie four •*month 
period September • Oecembar vrith PhUllpa continuing aa aalas agent. 

MANACEMENT 

Eckirian stated that he would be willing to continue as Mine 
Manager if Copper Range deaired him to do co. Anticipating the necee-
aity of liquidating tangible aase t s , he has made a nuinber of contacts and 
coiv^iled a l iat of potential buyers . Machinery Center, I nc . , of Salt Lake 
City, Utah, ia to make a atudy and give hbxt a i i rm liquidation quotation 
on mine and mill equipx»ent in tha near future. Ecky^^an advisea that thî ^ 
cortipany buys and aella used Ti:tin(0 and mill equip]:nent «atd guarantse^t 
niinimum pr ices on each itejrcc They have previouaiy glvea him a rougix 
estinxate oi $300, 000* This i.Q tnoa^y cleared after their sale a fae. 

Eelicman iiidieated that, iC no additional ori» ia diacovered, he 
would be willing to liquidate the aasetsi for Copper Range at hio present 
salary plus a small commiitaion on the sales pr ice . I.«egaily, wd prO'» 
bably could iiot pay him a cojutnisslon but cculd compute bonuses on the 
basia of aay 2'»i/2'^ of aalaa p r i c e . 1 believe tbis an excellent way to 
handle liquidation provided no other c<»s.mid sions a re involved aim ply 
becauae be has made many contacts and would have the neceasary 
incentive to get aa much nto'&^f A& poaslble for our Company. 

POSaBLE COST CUTTING 

Mining coats at Ore Knob have been rtmning about $4. 23 per 
ton. This seei»8 excessively high. Rivard and Sholl believe that greater 
eificienciea can be elfected and minini^ coats can prob&bly be lowered 
appreciably. If additional o re is found, it i« essential to see that Ore 
Knob man^gesTient takes necessary ateps to etfect iniprovements aud 
create elficienciea which v;.'lll lower cos ts . 

BRE AK->gVlSK GRAPgiS - P03SIBIUTll£$ FOR MININC LOWSR GRADE 

Table I ahowa briea,k-aven grades at diil'erent levels of op«ratlag 
cost . Present tot<il operating costs a re approxiniAteiy $6.00 jxsr tow. By 
creatitig greater ei'ficiencies in niluing, I t i s conceivable that the costs Qs.n 
be lowered 23^ to 30^ per ton. If coats can be lowered to $5.75 p&r ton, it 
ia posaible to irtiike a proUt by Hninlng 32 lb . rock [ } . 5% Cu) with Phlliipat 
continuing or by niiinittg 29 ib , rock without Phil l ips. It costs are lowered 
to $5,30 per ton, i t is posaible to make a profit by nuining 31 lb . rock with 

Philllpa or Zl l b . rock without Phil l ips. 
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PqS&lBIUTIfc'g FOR DIFFERENT CONCSNTRATE GRADE (Appendix V) 
i i iMWWOiwWWWWIW ^1^—4**»i«ii I* iWiM*»iMMw^>HWww*« m n n IPIII g i a i n a i i f i I I H » M I " I » I < I I I I> I . . IM J « ̂ m — W I W * > > Mimw^ i w i ^ i i w ^ j u n uw w i i m mii • • ! •i |.wft>iifci inwi!»iwii-n.mB»^tiMHi« 

If actd when f^il l ips Brothers discontinue a aa sales agent aud 
ObUgations to Phelpd Dodge can be overcome, concentrate grado can be 
lowered to 13% copper, Th«t niill superintendent at Ore Knob says th-sit 
this ia not only feaaible but would resul t in greater recovery. 

At a 13% copper concentrate. White Pine requirements would 
be 65 ton-3 per day to aieet ita ent i re fluxing aecd/'^^^^ c^^£,-,.^c.^ vO 

Lowering concentrate grade to 13% Cu will increase life oi 
present naineable reserve and yield an operating profit di $23, 700 per 
month at a $16. S3 per ton freight rate or $32, 300 "p^r nnonth at a 
reduced rate oi $12.00 per ton. A reduced freight rata may bepoaaible 
according to the White Pla** Traffic X>iSipi,ttsi.<irx%. 

. aXPLOaATION PROGRAM fe COST 

•Since my r e ^ r t oi March 20, 1962, the concept oi how best to 
explore ior an ore extension along a projection of rake at depth has changed 
coasiderably. To assure iriaKimuxri opportunity of Intersocting a poisalble 
3»tdnsion, it appears beat to continue driving {̂ e U20 level SW dri i t a dis^ 
tance of about 1200 feet. Two croascuts , each 230 leet in lengtii should b« 
driven into the hanging wall •>• the first at 600 feot from the point where 
drifting waa reauxned and tho second at 1200 f<3et. A ^Vertical fan" pattern 
oi diamond dri l l holea, plajiLsed to interaect iSie ora horizon, should be 
drilled from the end or each croascut . 

A coat of $S0,000 i» estimated ior thla type of effort baaed on 
the iOllowtng coat pattern: 

1700 feet of drift %. $35,00/foot =• $60, 000.00 
' 3000 toot of dlanaoad drilling 

m $4,<}0/%oot * $20,000.00 

$80 ,000 .00 

Several other ^ood programs are possible. As exploration timss 
bgcoEsiaa mor« liniiteid, tt will b® neceeaary to ravlse thfe above suggOflt«d 
jpiro^rasn. If i s jprobably bo^t to consider these alter we deiinitely knmv 
when we can expect to begin our effort; however, the posaibilities will b^_ 
outlined by separate tnemorandiim. '. 

y 
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In sny repor t of March 2G, 1962, the valuation contained a 
provision for a total eKploration and developznont a»penditure of 
$250,000. After subtracting $60,000 for the prel iminary exploration 
phase, $170, OCO remains for developing additional o r e . To maintain 
production, it ia aaaumod &at 500 feet oi 9ub»ahaftin^ would be required 
and 2000 i ee t of developnaent drifting. Coats aa followa; 

Sub-3haitlng - 500 ft. ® $200.00/foot « $100,000,00 
J5ev.Driftlng-2000it. ii $35.00/foo4 ^ 70,000.00 

&170, 000.0-0 



Grade at V/hich 

Operating 
Cost 

Ptix Ton 

'3.23 L 
3.40 L 
5.55 
5.70 
5. 85 
6. 00 
6.13 
6.30 
6.45 
6.60 
6.75 
t.OO 

Or© Cs-adss 20 24 
ecoverabl4> 

Grad3<^) 16.96 20.35 

TABLE 1 

Operating Proi i t Will Result for Gives Operating Cost/Ton 

. P 
p 
L 
L 
L 

26 

22.04 

P 
P 
P 
L 
L 
L 

ZQ 

23.74 

P 
P 

P • 

P 
P 
L 
L ..• 

30 

25.43 

P 
P 

P 
P 
L 
L 
32 

27.13 

P 
P 
P 

P 
P . 
34 

28.83 

- • 

P 
P 

P 
P 

P 
.•J6 38 40 43 30 

30.52 32.22 33,91 3i5.l5 42.39 

Appro*. Break-Even l/fflvel with l%lUlpa Bro«. out. 
Approx, Break-Evan i^avel with Phillips Bros , continuing. 

Exarsiple: With Philllpa B r o s , out, an operating cost of ^6.45 per ton and 27.13 lb . 
recoverable copper will show an operating profit where 23.43 lba> recover 
able coppar would reault in au operating loas . 

With Phillips Broa. continuinj^^ an oporating cost ot $6.45 per ton would 
require 30.S2 lbs . oi recoverable coppor to show an operating proi i t . 

The amouut of operating proiit can he computed by using Tables III and IV. 
For ex£u»ple, aaaume Philllpa continues as sales agent and recoverable 
copper is 33.91 lb s . From Table III net valuo o£ production ia $J45, 000. 
From Table iTtotal operating costs m $6.00/ton are $120, 000 result ing in 
an operating profit of $25, 000 o r $1,25 per ton or . 0036^ per l b . of saleable 
copper. (See Calculations below.) 

$25.000 
20,000 tons *•**•'='-' 

'••• 2 . ^ o c c , 

^J-, 300- J-i-^ 
678, 200 Iba. Cu = »-^S^^^ 

(1) Siitsed on \0% i^rad« dilution in mixdug s' 94,2 imlii recovery . 



1 

^ • ^ as,Which O-^y&jiag}^fy^il WIM R<sa<id,$ l®f _C^ 'g fa_Q^gg#ag jCgaM:g^ 

P«3f t 9 » 

i a U 
5.4« 
5.§S 
5 .70 
$ . i S 
6 . 0 0 
fe, IS 
t j . 30 
6.49 
6 .60 
6 ,75 
7 .00 

0 ? « Qra4<s 
>eove7aM« 
G!r«^«<»> 

20 

16. ?6 

L i 
L 

24 

20 .35 

»? 
P 

" L' 
L 
L 

S6 

X i . M 

p 
p 
F 
L 
L 

-̂  

2S 

23 .74 

P 
P 

P 
P 
P 
L 
L 

5© 

2 5 . 4 3 

p 

p 
p p 
p 

L i P I P 
31 54 34 33 ^ 4 0 43 iO 

7 . U 2 8 . 8 3 i O a ^ i i i i i A j f ^ 36.15 42 .19 

Apppsa . BreaJte-Kvan Levisl wi tb F^lUipe Br<»fi. oa t . 
Afkgiroa. Biro&k-Ev^a Lsve l witfe PMUipa ©roo . ©anttawiJag. 

£ss«wtnp4o< With PMUipe E r o s . cmS, cua op«trating ««st of $6.43> pxsr i s s and 27 .1 3 l b . 
roe«>%'>e7«bJ.a eopp«sr will sl&sw s.a op^raUng profi t w ^ r e £ 5 . 4 3 l h e . rs<c®vQr-
afeile QO^por woeold r e s u l t i a SIA G^rsMiAg l o s s . 

'i^'iflt PMll ips B r o s , cot&tismieiigs a s 0]p»erstiag <oa.$ of $6 .45 p»r %3a w^uld 
ro^Suire 30.32 Iba . of recovti^r&ble C9ps»r td e h « ^ @s\ op«».ra^ia3 p ro f i t . 

T i » e«ae«aat ef op^f&Sin^ {»reJU caa bs compnfiSod by u e i a ^ T ^ l e e ISI auad IV. 
F e r t M m s n ^ , ac^msi-ie Phi l l ips eoa$iau«o aa aals® Ag<£ri%t ajod ffocoverabla 
««ppotr i s 33.91 l b4 . Frosia Table EB aot valine ^f pr^duetifm io $145, 000. 
rroam T&b<le¥fi9«al opsr&Slag eos«s (@ ̂ . O 0 / t i » n &^9 $120, 000 resiAd«l%g in 
aei ope ra t ing |cffelit of ^25 , dO^ ®7 $1 .25 ^ r t aa o r .0036# ^ r l b . of a&l«abl« 
G»pip.ttr. (3»« Caleula^i^as b«l<9t^.) 

20,000 e s & a * ^ ' ^ * 

67a,200a»9. Ca " • * ' ° ^ ' 

•( ; ) S?.i..*5tri OT:. 10% g,?,A4* 4yui4.̂ tiev i^ mining i '?-^,£ mi l l ff«c®vofi=y. 



TA^LS II 

Total Operatia;^ Costs » Baaed on 20^ OOP tona/naonth 

Production # Different Increnntents of Operatia^ Coat/Ton 

je 
Factor x 

^0 , 000 

o p e r a t i n g Coe ts 
P e r Ton =« 

$ 5 . 2 3 
3 .40 
3 .55 
5 .70 
5 .85 
6 .00 
6 ,15 
6 .30 
6 .43 
6 .60 
6 .75 
7 .00 

Total 
' Oparatlttfl C o s t s 

$105,000 
J 08, 000 
iU.OOG 
U4.00Q 
117,000 
a o , 000 
123,OOG 
126,000 
129.000 
132.000 
133,000 
140,000 



TABLE m 

Net Value of Production @ Different Grade of ileccverable Copper. 
Based on a 20.000 ton productioiQ factor. Phillip Bros , continoing a s Sales Agent. 

ToujaagG .̂ , Recoverable 
Factor Grade (1) 

20.000 X 16.96 
20,000 
20,000 
20.000 
20,000 
20,000 
20.000 
20.000 
20.000 
20,000 
20.000 
20.000 

20.35 
22.04 
23.74 
25.43 
27. 13 
26.33 
30.52 
32. 22 
33.91 
38.15 
42.39 

— 
s 

3 

S 

35 

S 

= 
S 

s. 

ts 

s 

3 

Saleable 
Lbs. Cu 

339.200 
407,000 
440,800 
474,890 
508,600 
542.600 
576.600 
610,400 
644.400 
678,200 
763,000 
847,800 

Gross Value 
Per Lb. Cu (2) '̂  

X 3l,5S# = 
31.3^^ 
31.38^ 
31.38^ 
31.38^ 
31.33^ 
31.38^ 
31.38# 
3l.3S# 
31,38^ 
3i .3S# 
31.38^ 

Gross Value 
Production 

$106,440 
127,720 
138. 320 
148.990 

M59^6d0 
170,270 
160.940 
191.540 
202,210 
212.S20 
239.430 
266,040 

Less F r t . 
^ TreatisentfS) ' 

$33.920 
40,700 
44,OSO 
47,aoo 
50.860 
54,260 
57,660 
61,040 
64,440 
67,820 
76.300 
84,780 

Net Value 
Production 

$ 72,520 
S7,020 
94,240 

101,190 
108,740 
116,010 
123.280 
130,500 
137,770 
145,000 
163,130 
161,260 

(1) Lbs. copper per ton oi rock recoverable (-3ee Table I). 
(2) Includes gold and silver values equatecl to price of coppe?. 
(3) Compttte-d on basio G.̂  0. 10^ per lb. of copper (Past Appl, Sulf. Experience). 



TABLE IV 

Net Value of Production @ Different GrZkdes of E eco ve rable Copper. 
Based on a 20,000 ton production factor and Hxiliips Discontinuing as Sales Agent a s of July I . 1962. 

Sa leable j 
L b s , Cu( l ) * Lba . 

339 ,200 r 
407 ,000 
440,SOO 
474 ,800 
SOS. 600 
542 ,600 
576, 600 
610 .400 
644 .400 
678 .200 
763 ,000 
847.SOO 

Avg, 
G i / T o a Cone. 

550 
550 
550 
550 
550 
550 
350 
550 
550 
550 
550 
550 

Tons 
Cone. 

= 617 
740 
801 
863 
925 
987 

1048 n 
1110 
1172 
1233 
1387 
1541 

F r t . to 
^ W. P . ^ 

$16 . 53/ton= 
$l6.S:Vton 
$ 1 6 . 5 3 / t o n 
$16. 5:%/T.OP 

$16. 53/ton 
$16. .53/UJO 

$16. 53 / toa 
$16. 53 / ton 
$ l 6 . 5 3 / t c m 
$16 .53 / ton 
$16. S3/ ton 
$16. S3/ toa 

Tota l F r t , 
Coa t / ton 

=$10. 200 
12.230 
13,240 
14.260 
15,290 
16.320 
17,329 
18,359 
19,370 
20,3S0 
22 ,930 
25 ,470 

G r o s s Value 
Produc t ion(2) -

$ 94,400 
113,220 
122,550 
132,040 
141,530 
151,010 
160,340 
169.S30 
179.320 
188.650 
212,210 
235,770 

. 
-
-
-
m 

mm 

» • 

-
-
• 
-
-

L e s s F r t 
Qusirge 

$10,200 
12,230 

113,240 
14,260 
15,290 
16.320 
17,320 
18,350 
19.370 
20 ,380 
22 .930 
25 .470 

5 

s 

s 

-
= 
a 

s 

s 

n 

= 
s 

s 

a 

Net Value of 
Product ion 

$ 04.200 
100,990 
109,310 
117,770 
126,230 
134,700 
143,020 
151,430 
159,940 
163,270 
189,2ao 
210,300 

R e c o v e r - « . 
ab le Grade 

16 ,96 
20. 35 
22. 04 
23 .74 
2 5 . 4 3 
2 7 . 1 3 
26. S3 
30 .52 
32 .22 
33 .91 
33 .15 
4 2 . 3 9 

(1) Conaputed oa 20,000 Tosnngo Factor; talxesi from Table HI. 
(2) Computed by : Tons of Concentrate x $153. 00 p<sr ton (avg. cost to White Pine). 
(3) Lbs. of copper per ton af Rock Recoverable (See Tablo I). 



APPENDIX I 

O a a KNOB MINE 

ORS RE$SRVB3 @ APRIL 30, 1962 

Tona Solid 
^tope Tona Bgotton (to ba mined) 

202-.10 1,584 ' i 1.94 
422-4 . 1 , 3 0 0 ^ 2 . 3 0 
422-6 • 3,791 ®'U7.5 
422-8 ::• 5,6«!^@ 2.^08 
562-2 4.000 @ J.99 
56Z-9 ^ 2 3 e # U 4 9 ; 7,900 # 2 . 2 8 

700-0 .V...- -̂ - '• ••' • - i. . . . . ' ? 4 ,000 # 2 . 6 2 

842-.3 1, 100 ;3 2 ,75 

9S0-0 12, 800 # 2 . 3 8 
981-1 .627 # 2 , 0 4 • 
982-6 1, SSO @ 2,00 

1220-0 .1,307 # 1 . 7 2 . 5 , 5 0 0 ^ 2 , 0 0 
112i»i 12 ,5G0# 1.93 
1121-6 3 ,603® I .63 
U21-7 2,594 5i 1.96; 
1121-9 4,794 § 1.58. 
^i2U.lO ... z m ^ i . M ' 

Total. • iSfe, 595 (51 U 77^ 50,950® 2.20% 

--..< ,. V I-,:-':--. .-.''> .->• 

Grand total allowlu]^! 35^ dilution of-^rade of solid ora - -

-' 77, 545 ton;! 7 1,66% copper. 

Usay 7, i962f^'"'.. y : - . ''7 .'; Philip Eckn^aii. 

;•> 



APPENDIX U '^'^ty^^-.t^ 77-^'-'i~'^ . - J ^ ' - 4 J . 

Ore Knob Mine: 
Profit Projection (April - August 1962) Uaing February 1962 
Coat Perfcririance and Projected Tannage "stitxtat* *>/ Sckman. 

1962 

Est. Mine Tons 
Est. M.H. Grade 

(lbs/ton) 
Mill Rec. €' 94. 

Saleable Cu In Ibs. 
Sat. Tons Cone, S.P: 

% 28% Cu 

April 
^ a h ? . -k-r. 

23,000.00 

4 0 . 0 0 
37. 63 

366 ,640 . 00 

Ma.-̂ '- Juj&<: Juty 

24,00a. OG 20,000.00 20,000.00 

37.4a 3^. LIS 

S \ 68 ' 35.80 33.91 

AttKUSft 

* * 
2o;^0i0as 

-Api'U Through 
August 

107, 000.00 

36. 00 
.33,91 

fd-?'/. 
38. 2 
35. 98 

?04^^20. 00 716, OOQ. 00 678.000.00 678.20Q. 00 3,843.360. 

' S li .sr (llU) l.'f-Ut.rLiT/.Si.) ^ ogg .j72?'iL) -̂  oec.ijftf^f). , <»oc . i J 7f-̂ d 
1,548.00 '̂  l,6i>.00 1.270.00 1.211.00 i'.211.00 6, S63. 

00 

00 

Unit 
Oa&Xu (2) 

Grosa Value cf 
Piroduction (I) 

Lssa: Freight and 
Treat. Cc-jt;-; 

>LfJ,L .3^ -T-tfj / / ; , S, /g7; JiL.A/L /a/ 747.// 
$271,950,00 $283'. 78 .00 $224,68^.00 $2i2.'«26.00 $212.820.00 $1. 206,050.00 3l.38# 

iL i-^s.3/ ?/,-^?i.t,L ^>-y»-7-7o 3L ^ JL -^9 

% S6.660.00 90^430.00 ^71.600.00 6?- S2Q. 09 67,820.00 384.340.00 10.00^ 

Net Valut* of 
ProdiictisKi 

I.^3a: Operating, 
Costs 

$135,290.00 $l93,?!r:;.O0 $.t33,030. 00 $K-5, 000.00 $145,090,00 $ S21.7l0.a0 

/ >7 > i i • >!" 
141.870.00 

/1,3, K g . S3 J 'S ;74 f io f />o ro3 'fo 
14*5.040.00 U7,?.1O.0O 111,020.00 111.020.00 629.160.00 

Operating PRO.riT before 
Doprec. & TaJta 3 $ 43,420.00 $ 45.31 i.OO % 35,^70.00 $ 33,980,00 $ 33.930,00 % 192,550.00 

Sf!. Cl^<l-h / 
^^^X^L^L. 

' Le^O 
^ t r .3Z 

Break Even Grade ofor February 1962 
34. 00 lb per ton aaill heass 1. 7 % Cu 
5S. 00 lb per ton in mine 1. 9% Co 

'Û ' 

16.37# 

,9501^ 

Figures above baaed entirely on prciMJ-ration of a chalcopyrite concentirate. 

(1) Equated to price per lb. of copper % 31. 3?î  /lb, Inciudas Au aĵ d Ag values. 
(2) U*̂  ^d for coraputiag monthly totals. 

http://S21.7l0.a0


APPENDIX m 

COMPUTATION OF POSSIBLE OPERATIKG PROFIT 

SEPTEMBER - OSCEMBSR, 1962 
^« i i i M i l l n r i i i i > M . » b » H , < , » ^ . . w - i , . ^ .m<tm<mmm.aim . o i W • I M » , P I » M » I « » M I * W H I ^ I I W I » > ^ -

Assume: 

60, 000 tons production - Septsiribcr through December 
40 Ibe. C»/ton - Mill Head 
37.66 l b s . Cu/toJ* - Total Recoverable 
Ratio oi Cone. - 14 ; 1 

•J,i4a?3i.'c>i*s: 

( i ) 60, 000 tona K 37. 6^ l b s , « ^, 2S0, 000 Ifefc-. 33a«abi<3 

(2) 2 ,250, 000 iba. a 3 i . 345̂  » $700, 000 Gross Val. Production 
L^ss: F r t . «* 

Treatm 6E;t -̂  250, OOo(i) 

3450.000 Net Val. Production 

Less : Oparasiag 

$ 6 0 , 0 0 0 Op?!ratlng Profit 

WOTS: Above operating proiit projection ks baaed on assumption 
that Phillips Brothers continuous as «aleii ago3:it through 
December, i962. 

( i ) Computitsd on. b«.?,i« ot 0. !Uf pev lb . coppar» 

(Z) Based on $6.50 per ton^ Actual coata to diite ar^i <tbout $6.00 per tou. 



APPENDIX IV 

COMPUTATION OF POSSIBJUS ADDITIONAL 

OPERATING PROFIT I F P H I L U P S B.ROTHgRS 
II • n ' l l IIBII I I • I l l« - l l l l |- • > - T T ^ ^ ^ I I . I I - — -I - • — • . . . ~ n ^ — 

DISCONTINUED A3 3ALSS AGENT -@ JULY 1, 1962 

A s s u m e : 

60, 000 tons product ion •* S e p t s m b e r through D e c e m b e r 
40 i b s . C u / t o n " Mill Ksiid 
37 .6S ibf t . C u / t o u ~ Totivl a s c o v e r a b l e 

B^ati© «>!. Qonc, - i-i '. ' 

t»ar<t40i'<s (uso Tabie Sl): 

(IJ # 37,i»S l b s , C u / t o u y ie lds = $640, 000 G r o s s Value Fi'OduGtlon 

(li) I^3 .s : .Fr t . oniy 69, OOP 

(3) 570, 000 Nfet Value P roduc t ion 

(4) . l ^ 8 s : Opera t ing Coa t 390, OOP 

177, 000 Opera t ing Prof i t 
(5) L s a s : Opera t ing P ro f i t 

with Ph i l l i p s Bjpoe. 60 ,000 

(6) ?>0ptembQr - D«csmb<3!r $117,000 Additioral Prof i t w / o PbiUips 

(7) $117, 000 + $35,05)0 (add . profi ts July & .A.ugust) ~ $152,000 
• ' l ' l i ' i " ^ " ' ' ' ^ ' ' " " " 

N O T E : In connputationis liuiown above va lues in Table II a r e 
a iul t ip l ied by t h r e e (3) in o r d e r t« squa i 60, 000 tons 
o£ p roduc t ion . .S««43npie: Grose Value of P roduc t ion 
for 37.6S l b . C « / t o n l« about $212, OQO. Multiplied 
by 3 i t bacoit ies $636, 000 and i s rounded of? to n e a r e s t 
$U!, 000. 



APPENDIX V 

PROFIT PROJECTION IF CONCENTRATE ^ A O B 

ISRBDUCSD TO 13% COFPKR 

Resjiaiaing Ore - 167, 000 tons extractable i? 32.3 lb s . / t on recoverable . 
AH production to go to vVhita Pine Copper Company. 

Asavune preparation oit' a i3% Cu concentrate (260 | Cu): 

( i) Ratio oX coiacantTatioB ^̂  S : j 

(2) 63 tpd cone, requlr^ad by V/hits i^isie, 7 daye per weok, 
.'. 6.5 » 7 = 453 tp weak. 

(:̂ ) 455 tp week x S r&tio cone. = 3640 fcoa« oro/wecik - mining raquireMfleat. 

(4) 3640 tp week or« -»• 5 mining dayia - 730 tpd « mining r a t e . 

(5) i67, 000 tona o^e • 3640 = 46jwegka life, 

(6) 455 s 46 = 21, 000 total toaa cone. 

(7) 21 , 000 • i l = 1900 tons cone. /month. 

Income to Agtpalachian Sulfides ( M o n ^ y ) 

1900 tons cone. » $81 .§154,000 
Lees fr t . ^i $16.53* 3i,,SO0 

Less Operating Costs 
15, 800 tons B $6.23 

If frt , reduced to .$12/tou* 

* Maiy be able to have tbis reduced to $12. 



, ^ ? a - e * J ? y ^ i i ^ . ..7...^jpj°. 

' ^ ^ 2 2 °<='̂  
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INTRODUCTION 

During the month of October 1962, Heinrichs Geoexplordtion 

Company conducted induced polarization, resistivity, spontaneous 

polarizatlbn and magnetic surveys at the Ore Knob Mine in Ashe 

Gounty, North Carolina and reviewed existing electromagnetic^, 

magnetic and spontaneous polarization data. GEOEX personnel 

Involved in the field work were E. G. Heinrichs, F. A. Seward, Jr., 

and F. F. Hanly with W. £. Heinrichs, Jr. consulting and j. W. 

Marlatt and C. S. Ludwig assisting in the data review. 

Working conditions were technically favorable with no 

lost time, although the production rate was somewhat less than 

initial expectations due to a little heavy rain, heavy under

growth and moderately rugged topography. From a physical 

property standpoint the area is considered an ideal province 

for geophysical investigation, particularly by electrical methods. 
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CONCLUSIONS AND RECOMMENDATiEONS 

1. Induced polarization and resistivity data over the 

Ore Knob ore body gave excellent and conclusive results. 

2. The existing self potential data, largely confirmed 

by additional field work by GEOEX, very effectively outlines 

the limits of the ore body. 

3. The previous Sharpe S.E. 200 electromagnetic survey 

seems to have indicated the ore zone, at least in part, but 

neither the method nor particular technique used appears to be 

the optlmtun application. 

4. Magnetic results, in part confirmed by additional 

field work by GEOEX, does not reveal strong surface anomallsm 

directly assigned to ore deposition. However, there may still 

be a weak direct correlation of importance as well as some 

very significant possible indirect relationships. An example 

of the latter is the long broad high paralleling the mineralized 

zone in the hanging wall. This is most likely only a regional 

or rock type feature, but could also be caused by factors either 

directly or indirectly genetically related to the mineralization. 

Further conclusions would require additional reconnaissance 

coverage and study in the area, including some systematic testing 

of hand samples of ores and country rock for magnetic suscept

ibility. 

5. No geophysical indications approaching in character 

- 2 -
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or intensity those observed over the known mineralization on 

Lines 2000 West and 800 West were discovered in the course of 

the survey over prevlouiiy unexplored groutid. It is therefore 

concluded that sigiilfiĉ n̂ ^̂  deposlt̂ oti; abOv^; 

'7myB^^^M^^^g^gf§S7m7mm: 
self potent ial »aiagpaetics and perhaps Afmag (atidio frex^uency 

magnetics){,if; (^elatteirdeiiio^ success In cer tain 

required experliaent^l local tests;» along with g<boohemiĉ ^ 

sampling a M ^ i ^ l s ^ i s , woiild be l̂ t̂ <̂  b>esit, least expensive and 

most rapid approachbi^.: llfore detailed follow-up by induced 

polar iza t loil i^uryeyingilh be made oil any anomalies discovered 

to aid in delecting dr:ill targets V 

- 3 -
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x-iyx-z.-i'^. 

INDUCED P0LARIZA1?IQN SURVEYS 

Brocedufes t^ndOb.lectives; Preliminary t e s t s were made over 

the pre KxiOb::ore 4 ^ 

;̂ ^nd'̂ :'the ':te^^b^s<^::''li^t':ni^ Waŷ  ^extcinalon;.6r'-
;'-X":if'-,i'tfefe-Kj;,^;;:>ii#^^iv;i:(^;rfi^ i••V-^•'v^:<•'v•/?^':;ii '^^:;:t:,^•i: ' :ia'i^'^"i;^ ^y-i :'--s'''::y •-':i 

^y^^qtl0e^ y-'-h y7:7'} 

Lino îOOOW;, $^ ceibtered a t S ta t ion 6Naixd 

doslghed tb deterJEJDiine the response Over the knbwn ore body as 

wel l as to t l is t the ground in the v i c i n i t y of a mih^ 

quartz b u t c r b p n ^ Spread #2 inats ah extension 

pf t h i s lirie to the south, centered a t S ta t ion 29S designed t:o 

procesis the hangingwall to about S ta t ion 5C^ aind p a r t i c u l a r l y 

to t bb t the imttagnet centered a t Stat l6i i ;23S. t h i s 

i n i t i a l wOtk waî  run in "double dehsltiy'^i t h^ t i s tjo isay, bpth 

:̂ preads;.'weire ;̂-;r^^^^ : •' . 

an^ 250^t*^^ 1^ a 50i6 f t . d ipo l e 

spacing should be stiff i c i e n t to discover any mlnoral Occurrehde 

of e c o i ^ i c i^lgi^lficaheo 250 f t^ Or p^tiiiips smaller 

^pacing would b^r^<iu:lred to map in d e t a i l imy kLnerallzed 

ssanesdiscOviE^red and to plan any d r i l l holes ^̂ n̂  

Line 800W wais centered a t S ta t ion IOS and designed to 

tesit the k n b ^ ore bod majsniotic anomaly centered a t 

S t a t ion 20GGSV 

Line 3600W was centered a t S ta t ion 5N and was designed 

to process the grotmd a t r e l a t i v e l y shallow depths above 
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moderately deep drill information and to confirm said drill 

hole diata, 

Line 3600E was centered at Station 5S with the objective 

of testing the eastern extension of the mineralized trend, 

Lî eIl.,<}0()W centered ait^S^ intended to explore 

the we$tward extension of the mineralized trend aind to test 

dever'StlErM.crossovera previously obâ ^ 

O n Line 2006w, excellent respohse was Obtained over the 

ore body on Sipread #1 oif the 500 ft> dlpOles> Strongest effects 

were observed between Station IN arid 4S, moderate effects from 

IN to 6N and questlotiable anOmallsm from 6N - I61N. This latter 

intOrpretation Is based on rather high background (?) frequency 

effects possibly related to weak disseminated sulfides in the 

country rook in this region, coupled with very high d,c. 

resistivities. The anomalous region appears to attenuate much 

more sharply to the north of 6N than to the south and this is 

Interpreted as related to the southerly dip of the vein. Spread 

#1 of the 250 ft^ dipoles in this line again centered at 6N 

provides even greater definition Of the orebody and shows cut-

Off to be essentially between IN and 1,5S. there are indications 

that the results integrate the effects of two separate sources--

one located in the immediate region of IN and the Other in the 

vicinity of 4S. This becomes particularly apparent in the self 

- 5 -

HEINRICHS GEOEXPLORATION COMPANY 



potential data. It has been aluggbsted that the effects near 

4S are from a known vein in the hangliigwall and of no economic 

importances.' • : . . . 

Spread J2 of Line 2(iO()Wv 500 ft^ dipoles revealed minor 

qubstibnabilb Snc^^ and agsiiri pb&sibly frbni 

4AS to 49S. The 25() ft, Spread oyer this line showed greater 

contrast partloularly between 26.5s and 29S/ this feature is 

Interpreted to be one of definite sulfide involvement but 

narrow and of low grade and not of eoonomlc interes t. this 

zone also corresponds to a magnetic low within the high trend 

but there Is no corresponding self potential low. 

Line 60()$ was centered too far south to Show the northerly 

attenuation of the Sriomaly due tb the ore body but the Sbuth 

half of the anomaly which has its prinolple component bstween 

0 and 5S is almost identical in eharacter with that Observed 

on Line 20d0W. there were no other anomalous indications on 

this line. 

Line 36OOW showed no slgnlficsnt polarization effects. 

Minor resistivity contrasts in the region from 0 to ION and 

vicinity of 25N are Interpreted as being the reflection of the 

barren structure or host rock. 

On Line 3600E only minor questionable polarization was 

observed between 15N and 20N. the resistivity low and resultant 

low order metal factor high is tentatively attributed to the 
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the lateral definition. With this dlpole-dipole (Eltran) electrode 

configuration, the maximum theoretical possible penetration is 

frcmi 1.0 times the electrode spacing in the first separation 

to 3.5 times the spacing on the 6th separation. In other words, 

with theoretically IDEAL conditions of completely isotroplc-

homiogeneous resistivity in every direction both lateral and 
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. SELF POtENtlAL, SURVEYS; 
• l l l l l y i r f t m i m t ^ . i H ^ , 1..^. I • . I I I B I B I I . i iM. i . , , . ,< i>. . .1 ; I III M l h M i l . 

A revle\^ of the self potential surveys performed by 

Appalachian Sulfides indieated the excellent applicability of 

this methods Even though it m%:haye;b^ 

vpreyiouS'-vW ;.thJatt'• nojt.Jail:;':' ;: . 

ore related,; We do helieve that alnibst all shall(^ orO: in the 

airea- •wotild giVe good l̂ ^ P; respoiliisife» More Or less regibhal; 

or rebbriiriaiSsatiiete self;-p^ In the normal 

• :ebu3rse;(bfc ;1-..".;P̂v ''Sijryeyingvi;;.,̂ Vjiiv̂ additiorî ^̂ sê  ;̂detatiiedr.;:.,;̂  

profiiesv were x \ m to ̂ id lri; the selebit|;bn !b;f̂  l;. P */• lirie llbcStlons. 

the, profiles oyer; Lines 2OptR^ia^ 

the known ore body; A detailed survey of a portion of; Line 

200PW frota 9N to 9S on; 100 ft, spacing indicated the twin 

peaked Snonialy men tioned above with one peak at about 113 arid 

the Other about 4S to 5S. the second peak was not bbseryed 

on Line 8OOW although this could be due to the fact that this 

lliie was; not run on a detail s^aoing, the Si Pi results on 

the remairi4er of the I. P. liries may reelect minor ibQallzatlons 

or concentrations of oxidizing sulfides and certain regional 

highs and lows that may or may not be topographlGally related, 

but there dc» hbt appear to be any features similar in either 

magnitude, gradient or character to those on Lines 2000W and 

800W. An S.P. detail line run on Line 28OOW showed a strong 

regional S.P. high on the south and associated low to the north* 
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MAGNEtlCS 

A number of detailed magnetic profiles were run to confirm 

the existing data and to further investigate any relationships 

between ore mineralisation and magnetic anomalies either positive 
" • • : • . • • ' . . . • . . • . • . - " ' " ; ^ * 1 ^ • • . • • • • . • • . ' . ; 

br riegStive. In general, the previous magnetic work is acctxrate. 

A:S stated previous iy, the long, broad, but sharply def iried 

magnetic high paralleling the mineralized structure somie 2000 to 

4000 ft. south of outcrop, is most likely a reglotial feature 

related to a particular rock tjrpe* However, the Spatial coiti-

cidence of highest value magnetic closures within an anomalous 

area with the same relative strike position as the knowri ore 

zone, cannot be totally ignored. Also, the apparently rather 

hl|^ magnetic properties of the ore wOuld bear further detail 

investigation, 

SUMMARY 

Induced polarization surveys v^ 

over mineral occiunrerices similar to the Ore Knob deposit and 

environs. Reconnaissance application of the oiethod may be acnne-

what limited by expense but when other methods can be applied 

such as is the case in this area with self potential, magnetics 

and perhaps Afmag, I. P. can and should be used as a detail 

tool to substantiate anomalies obtained by use of the recon

naissance techniques and aid in the planning of drill holes. 
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Results frbm the preserit work did riot l oca t e any immediate 

extensions to the ktiown Ore. Knob depos i t ion . 

>. ••_;̂ ^ ;̂|lespe:et;|til:l̂  

••|;̂ ariklln.;•A^ :̂vS;e< r̂<^^^ Jr;,--
,0epphys;i:eai. i ^ 

P. 0 . Box 5671 
tries on:, Arizona 
iJoyember 15, 1962 
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